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1, Introduction 



In this report several models are formulated which forecast the 
enrollment and financial needs of students in higher education. There 
are four models altogether- the undergraduate enrollment model, post- 
baccalaureate enrollment model, undergraduate student aid model, and 
postbaccalaureate student aid model. Postbaccalaureate students 
include both graduate and first-professional students, hlodels were 
developed separately for undergraduate and postbaccalaureate students, 
because the student characteristics and available date are different for 
these two groups. These models are described briefly in this section. 

’ In forecasting financial aid requirements for undergraduate 
students, it is necessary to know more than just aggregate enrollment 
projections. It is necessary to have enrollment projections by family 
income, because the parental contribution towards college expenses is 
the principal income source for most undergraduate students; and it is 
necessary to have forecasts by institution type and control .because the 
student college expenses will be dependent upon these variables. In 
this report, the control refers to either public or private, and the type 
refers to two-year colleges, universities, and all other four-year insti- 
tutions. Figure 1. 1 illustrates the undergraduate enrollment and student 
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Figure 1.1: 

Undergraduate Student Enrollment and Aid Models 



aid models. The first step is to estimate the number of high school 
S ra< ^ ua tes by sex and by family income. The second step is to estimate 
the number of years a student in a particular sex and income group 
waits before enrolling for the first time in college. The first time 
freshmen enrollment can be estimated with the data from these first two 
steps. The third step is to estimate the probability that a student is still 
enrolled as an undergraduate during years following first enrollment. 

Since attrition rates differ for male and female students and for students 
in different income groups, these possibilities should be estimated separ- 
ately by sex and by income. The distribution of students by type and con- 
trol of institution is also determined in step three. Step four combines 
the data from the first three steps to estimate the total expected enroll, 
ment by sex, family income, and by type and control of institution. The 
first four steps represent the undergraduate enrollment model. The 
enrollment forecasts serve as an input to the financial aid model. The 
fifth step requires an estimate of the parental and student contribution to 
college expenses. The parental contribution depends on the total number 
of dependent children in the family, the total number of dependent children 
attending college from the family, and the family income. The student 
contribution is from summer earnings and student assets. The sixth step is 
estimate the student expenses incurred, by type and control of institution. 
These expenses include tuition, fees, room, hoard, books, etc. Cost 



estimates are made separately for resident and commuting students. Step 
ggYgjj QQjYxbines tire data from the previous steps to estimate the financial 
aid requirements of undergraduate students. Steps five through seven 
represent the student financial aid model. 

The undergraduate enrollment model is formulated in Section 2, 
and the undergraduate financial aid model is formulated in Section 4, 
Enrollment and student need projections through 1975-76 are given in 



these sections. 

In addition to computing total student financial needs, these models 
can also be used to estimate the costs of alternative Federal aid programs. 
Two examples are given in Section 4 to illustrate this use. The first 
example is for the following hypothetical aid packages 

(1) The first $400 of the aid needed by a student would be met with 
Federal subsidized loans, similar to the National Defense Education Act 
(NDEA) loans; 

(2) Federal grants, either Educational Opportunity Grants (EOG), 
or College Work-Study Program (CWSP), not exceeding the difference 
between $ 1 , 000 and the family contribution, would then be used to meet 
additional need; in other words, the maximum grant would be $1, 000 less 
the parents 1 contribution. 

(3) The remaining need would be met by State, institution, and 
private sources. 
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, amounts of Federal loans and grants given to undergraduates under 
this program are estimated in Section 4 by sex, income, and academic 
year. As a second example, we also examined this program: 

(1) A student would be entitled to the maximum EOG payment con- 
sistent with the following conditions: the grant must not exceed $1, 200 

less the family contribution; it must not exceed the student's need; it 
must not exceed 50% of the college expenses* and any positive payment 
must not be less than $2 00. 

(2) The remaining need would be met by State, institution, and 
private sources. 

The conditions in this example may be more complex than would be con- 
sidered in practice by the Federal government. Nevertheless, this 
example does illustrate the versatility of the model. The amounts of 
Federal grants under this second program are also estimated in Section 4 
Ivy sex, income, and year# 

Currently, both the undergraduate enrollment and financial aid 
models are programmed on a time -sharing interactive system. This 
allows the user to determine: 

(1) The impact of changes in enrollment model parameters (such 
as enrollment or attrition rates) on the financial need of students; 
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(2) The impact of changes in financial aid model parameters (such 
as student contribution from summer employment) on the financial needs 
of students; 

(3) The costs of alternative Federal aid programs. 

The postbaccalaureate enrollment and student aid models are illus- 
trated in Figure 1. 2. These models are different from the undergraduate 
models for several reasons: 

(1) None of the available national student surveys included 
sufficient years to allow the attrition rates and other parameters to be 
determined in the way that was done for under graduate students, 

(2) There is evidence that postbaccalaureate study is best 
characterized as being capacity limited. The type of model used for 
projecting undergraduate enrollment works best when the enrollment is 
input or demand limited. 

(3) The principal advantage of the undergraduate enrollment 
model is that it is able to forecast enrollment by parental income, while 
the postbaccalaureate model does not. The undergraduate student aid 
model converts the enrollment projections into estimates of financial aid 
requirements on the basis of the family income distribution. However, 
there is no generally accepted need analysis model at the postbaccalaur- 
eate level, as there is for undergraduates. Consequently, even if 







Figure 1.2* 

Postbaccalaureate Student Enrollment and Aid Models 
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postbaccalaureate enrollment projections by family income were available, 
there would be no straightforward way of converting these estimates into 



projections of financial aid requirements, 

Because of these differences, we have formulated different types of models 
than those used for undergraduate students. The postbaccalaureate enroll- 
mcnt model is represented as step one in Figure 1. 2, This model simply 
projects trends in historical enrollment data to forecast enrollments by 
type and control of institution. The student aid model is represented by 
steps two, three, and four. Step two estimates the conditional probability 
that a student will apply for Federal aid, either from the National Defense 
Student Loan Program or from the College Work-Study Program. These 
probabilities are estimated by type and control of institution. The third 
step estimates the average need of a student, given that the student does 
apply for Federal aid. These average needs are also estimated by type 
and control of institution. And step four combines the data from the 
previous steps to estimate the financial needs of postbaccalaur eate students 
who apply for Federal aid programs. 



and enrollment projections through 1975-76 are given. The postbaccalaur - 



The postbaccalaureate enrollment model is formulated in Section 3, 



eate financial aid model is formulated in Section 5, and estimates of the 



need for Federal aid programs, either National Defense Student Doans or 



College Work-Study, are made through 1975-76. 
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In estimating the parameters for the unde rgraduate and postbacca- 
laureate models, we used data from several national surveys of high 
school and college students. Because these surveys wo r a not entirely 
adequate for developing these models, some of our parameter estimates 
are only approximate. The characteristics of the longitudinal surveys 
that were used are described in Appendix A . 1 , In Section 6 , we made 
recommendations on how future enrollment data should be collected so 
that more accurate parameter estimates can be made in the future. 
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2, Undergraduate Enrollment Model 



The undergraduate enrollment model forecasts total undergraduate 
full-time enrollment in higher education by sex, family income , and 
institution type and control. In this section the model is formulated, and 
enrollment projections are given throujgh 1975-76. These enrollment 
projections serve as an input to the undergraduate financial aid model dis- 
cussed in Section 4. Refer to Appendix A for a detailed description of the 
data sources and estimation procedures used in calibrating this model. We 
used data from several national surveys of students , including the Project 
TALENT surveys, the American Council on Education (ACE) surveys, the 
ACE-Carnegie Commission on Higher Education (ACE-CCHE) follow-up 
'surveys , the Bureau of Census “Columbia University (BC-CU) surveys, and 
the National Center for Educational Statistics (NCES) surveys. Unfortunately, all 
of the available longitudinal surveys had limitations of one kind or another: 
the Project TALENT, ACE, and ACE-CCHE follow-up surveys suffer 
from poor response rate and income information, while the BC-CU follow- 
up surveys had small sample sizies. The characteristics of these surveys 
are discussed in Appendix A.l , This enrollment model is similar to the 
one formulated by Pfeferman^^ the differences between these models are 
due to the fact that more recent data sources were available to us. Some 
of these differences are: 





(1) Pfeferman 1 s model forecasts enrollment by aptitude groups 
as well as by sex and income. The aptitude measure used was the score 
on Project TALENT 1 s standardised test. We investigated using the 
students self-reported high school grade average as an achievement 
measure , since this measure was used by the ACE, ACE-CCHE, and 
BG-CU surveys. However, this measure appeared to be unreliable for 
two reasons: many students did not know what their average was; and 
the grading standards of high schools vary considerably. As a result, 
this measure was not used, 

(2) Our model forecasts enrollment by type and conti'ol of institu- 
tion, while Pfeferman 1 s does not. Also, our model forecasts undergrad- 
uate full-time enrollment dir e etly, while the model in Ref. 1 first estimates 
total enrollment (full-time and part-time, undergraduate and postbac- 
calaureate) and then estimates undergraduate full-time enrollment using 
historical ratios . 

The enrollment model is represented by the first four steps in 
Figure 1.1, The first step is to estimate the total number of high school 
graduates in each year by sex and family income. Let 

G = the number of students with sex s who graduate 

from high school during the academic year beginning 
with year r • 

For example, if a student graduates from high school during the 1959-60 
academic year, then r = 1959, Estimates and projections of G ^ 




were 



(2 3) 

made by NCES' ’ and are given in Table A,1 in Appendix A. 2, 

Define 

d 1 = the conditional probability that a high school graduate 
is in the ith family income group, given that the stu- 
dent has sex s . 

In our notation for conditional probabilities, we always use the convention 

that the superscripts define the random event and the subscripts define 

the conditioning event. The income classification, used in defining d^ 

and other parameters , refers to the family income distribution for graduat 

ing high school seniors. Our method for projecting this income distributio 

(4) 

is described in Appendix B.2. Data were used from the first BC-CU 

(5-10) 

follow-up survey and from several Bureau of Census publications 
Because of inflation, the income levels in one year are not comparable to 
the income levels in another year , Thus , the income index i will refer 
to quartiles, rather than specific income intervals. We use the notation: 
i - 1 corresponds to the first or low income quartile; i = 2 corresponds 



to the second income quartile; i = 3 corresponds to the third; and i - 4 



corresponds to the fourth or high income quartile. According to BC-CU 
data, the values of d^ are approximately the same for male and female 
students; thus we will use d* — .25 in this report. 

The second step in the enrollment model is to estimate the proba- 
bility distribution for the number of years that a student waits after high 
school graduation before first time college enrollment. The enrollment 
model will be designed to forecast opening fall enrollment (rather than 



(4) 



winter or spring), so that the model will be compatible with the opening 
fall enrollment surveys conducted by ACE, NCES, and the Bureau of 
Census. Since colleges have differing numbers of terms in an academic 
year (semester, trimester, or quarter systems), it would not be feasible 
to forecast enrollment by term on a national basis. Define 

h 11 , =. the conditional probability that the first fall in which a 

Sl ‘ student is enrolled is during the nth year following 

high school graduation, given that the student graduated 
from high school during the academic year beginning 
in year t» has sex s, and has family income i. 

The following convention is used in the above definition: if a student 

graduates in June and enrolls during the following fall, then n - 1 ; if he 

graduates in June, first enrolls in the following spring, and continues to 

be enrolled during the second fall following graduation, then n = 2; etc. 

Since some students will never enroll in college , 



£ 

n 



n 



sir 



< 1 . 



In Appendix A.3 data were used from Project TALENT^^ , BC-CU^ 

Bureau of Census- 12 ’ , ACE^ 14 ^ , and NCES^ 3 ’ to estimate this 
parameter. 

The third step in the enrollment model is to estimate the probability 
that a student is enrolled in various types of institutions in years following 
fir st enrollment , Define 
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R k = the conditional probability that a student is enrolled 
“ 1 as a full-time undergraduate during the k^h fall 
after first fall enrollment, given that the student 
first enrolled full-time , has sex s , and has family 
income i. 



Again, this definition refers to enrollment during the fall term. We 

allow the student to drop out and return to college , and thus this definition 

does not require the student to be enrolled for k consecutive years. The 

following convention is used; if a student first enrolls in fall 1970, then 

k = 0 refers to fall 1970; k = 1 refers to fall 1971; k = 2 refers to fall 

1972; etc. A student may be enrolled as an undergraduate during the 

fourth or fifth falls following first fall enrollment, if he drops out for one 

or more terms, changes majors, enrolls in a five year bachelor's pro- 

Ic 

gram 9 etc * Thus we will e stimatc R . for k = 0,1*2$*.*, 5. Because 
® si 

k 

estimates for R are affected by a poor follow-up response rate to a 

si 

longitudinal survey, in Appendix A.4 w*e compared estimates that were 
derived from several surveys , including AGE-CCHE^ , AGE , 

and There were some variability in these estimates. 

The values used in the enrollment projections in this report were chosen 

to be consistent with both the range of estimates from the longitudinal 

(15 ) 

surveys and with the 1970 NCES enrollment data. 

It is also desirable to estimate the enrollment by level and by 
type and control of institution. Define 




14 24 



and 



-L 

ft * - the conditional probability that a student has attained 

s i k 

to level £ (either lower division or upper division) , 
given that the student has sex s , family income i , 
and is enrolled full-time during the fall following 

first fall enrollment. 



a 



c e 

si-f. 



the conditional probability that an undergraduate stu- 
dent is enrolled in an institution with control c (either 
public or private) and type 0 (either two-year, four- 
year college , or university), given that the student has 
sex s, family income i, and is enrolled at level 



In these definitions, the index f, refers to either lower division (freshman, 



sophomore) or upper division (junior, senior). The control c refers to 
public or private . The Office of Education classifies four-year institutions 



into two groups: universities and M all other four-year colleges. n We 

refer to the second group as four -year colleges. According to Ref, 22, 

the four-year institutions which are classified as universities are those 

which give considerable stress to graduate instruction, which confer 

advanced degrees as well as bachelorbs degrees in a variety of liberal arts 

fields, and which have at least two professional schools that are not 

exclusively technological. Consequently, the index 0 in the definition for 

c 0 

Oi refers to either two-year colleges, four-year colleges, or universities, 

§ iv 

£ 

and these are mutually exclusive categories. In Appendix A. 5, ft is 

SlK 

estimated from ACE-CCHE^^ And in Appendix A, 6, i s estimated 

sif. 



from ACE^CCHE (16) , ACE (14) , and NGE8 (15 \ 




~ ls 2S 



After the foregoing parameters have been estimated, the total 
undergraduate enrollment can be projected by sex , family income, and 



institution . Define 

the expected number of undergraduates with sex s 
and income i who are enrolled full-time in an institu- 
tion with control c and type 6 during the fall of year 1; 
and the fall following first fall enrollment. 

It follows from the previous definitions that 



s kc0 

sit 



( 2 . 1 ) 



,kc0 

sit 



n i* 



n 



= £ £ h . 



G 



si,t-k-n s ,t-k-n 



,i -t c 6 

d W d . . 
s sik si JL 



lee 0 , 

Pi'ojections of S are used as the input to the undergraduate financial 

sit 

aid model described in Section 4, And finally, let 

E,. = the expected number of undergraduates with 

it A _ 

income i who are enrolled full-tiine in the 



fall of year t . 



,kc0 



By summing S . with respect to the indices s* k, c, and 0, 

s it ** 

is computed as follows: 



it 



(2.2) E. a £ £ £ 

1 skc 



,kc0 

S sit 



= £ 



k c 



£ 

0 



n 



n 



£ h‘. , , G 
si ,t-k-n 
•v 



, t-k-n 



L c0 
^sik 



Estimates of E, . c 
it 



years 1067 through 1975 
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ed from Eqn, (2.2), are given in Table 2.1 for 
Also given in Table 2.1 are historical enrollments 
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Undergraduate Full-Time Fall Enrollment, 
By Year and Income Quartile 

(in Thousands) 
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Source: Actual values are from Refs. 15 and 22-24; estimated values were computed from Eqn. (2. 2). 



f 3 5 22 - 24 ) 

froi-n NCES l= 1 ; for years 1967 through 1970, Prior to 1967, the 

NCES fall enrollment surveys did not classify students as undergraduates 
or postbaccalaureates . 

In this report, the enrollment model is used only to provide input 

data for the student aid model formulated in Section 4, Because this 

model attempts to simulate the actual flow of students through education, 

it could also be employed as a useful tool for studying the impact of 

changes in student behavior on college enrollment* For example , 

(2 b) 

Froomkin used the previous version of this model to estimate enroll- 

ment if all students entered college at the same rate as students from the 
highest income quartile . 




3 „ Fostbaccalaureate Enrollment Model 



In this Section we describe the postbaecalaur eate enrollment 
model, A different type of model will be formulated than that used for 
undergraduate students for several reasons: 

(1) None of the available national longitudinal student surveys 
included sufficient years to allow the attrition rates and other parameters 
to be determined for postbaccalaureate students in the way that was done 



for undergraduate students * 

( 26 ) 

(2) According to the Chronicle of Higher Education 9 several 
graduate schools are limiting or cutting back on graduate enrollment. 

In. addition, applications for law or medical study far exceeds available 
space. In other words , the demand for postbaccalaureate study in these 
cases exceeds the capacity. The type of model used for projecting under- 
graduate enrollment works best when the enrollment is input or demand 



limited j rather than capacity limited, 

(3) The principal advantage of the undergraduate model is that 
it is able to forecast enrollment by parental income , while the model 
discussed in this Section does not- The undergraduate student aid model 
discussed in Section 4 converts the enrollment projections into estimates 
of financial aid requirements on the basis of the family income distribu- 
tion • However , there is no generally accepted need analysis model at 
the postbaccalaureate level, as there is for undergraduates. Consequently 
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even if postbacealaureate enrollment projections by family income were 
s-vailable , there would, be no straightforward, wav of converting these 
estimates into projections of financial need requirements. In Section 5 
a financial aid model is formulated which doer estimate the aid require- 
ments for postbaccalaureate students , and this model is able to use 
enrollment projections that are not classified by parental income. 

For the first time in 1967, the Office of Education's annual fall 
enrollment survey classified students into undergraduate and postbac- 
calaureate categories. The postbaccalaureate estimates in Table 3.1 
were taken directly from these surveys for 1967 through 1970. Since 
1966, the Office of Education's annual survey of students enrolled for 
advanced degrees included students who were in programs leading to 
ma ster s , do c tor ' s and first— profes siona 1 degrees. Fir s t — pr of e s sional 
degrees include the first degrees given in law, medicine, theology, etc. 
However, there are individuals who are not enrolled for advanced degrees, 
and yet are classified as postbaccalaureate students. The 1966 postbac- 
calaureate estimates in Table 3.1 were obtained from the 1 966 advanced 
degree enrollments , by using the assumption that the relationship 
between the 1967 po stbacealaureate and advanced degree enrollments 
would also be valid for 1966. This procedure could not be used to obtain 
po stbacealaureate estimates prior to 1966, because during those years 
the advanced degrees surveys did not include students who were in first- 

- 20 - 
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Table 3.1: 



Full-Time Fall Postbaccalaureate Enrollment, 
By Year and By Institution Type and Control 



Y ear 


Public 
Unive r sity 


Public 

Other 4 -Year 


Private 
Unive r sity 


Private 
Other 4 -Year 


1966 


190,781* 


29,837* 


117 ,012* 


48 ,123* 


1967 


224,058 


37 , 840 


130,847 


57 , 691 


1968 


239 ,935 


41 ,362 


132,886 


57,510 


1969 


259,704 


50 ,001 


134,091 


64,256 


1970 


262 ,651 


66 , 739 


139,281 


69,379 






PROJECTED 




19.71 


289 ,242 


70 , 945 


145 ,158 


74,115 


1972 


307 ,180 


79,542 


149,936 


79,023 


1973 


325 ,119 


88 , 138 


154,715 


83 , 930 


1974 


343 ,057 


96 , 735 


159,493 


88,838 


1975 


360 ,996 


105,331 


164 ,271 


93 ,746 



^Estimated 

Source; Refs. 15, 22-24 for 1967-1970; estimated from. Refs. 22, 27, and 28 
for 1966; e slim ate d from Eqn, (3.1) for 1971-1975. 
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professional degree programs. Consequently, our enrollment projections 
will be made on the basis of the 1966 through 1970 data. In making these 
projections, the enrollment will not be classified by sex for the follow- 
ing reason: many poetbaccalaureate institutions responded to the increased 

draft of men in 1968 by admitting more women; thus the fluctuations 
due to the draft in the combined enrollment series should be less than 
that for the male and female series considered separately. 

Define 
c 0 

K, = the total number of postbaccalaureate students who are 
c enrolled full-time during the fall of year t in institu- 

tions with control c and type 0 . 

The control c refers to public or private, and the type 0 refers to 

universities or other four-year colleges* Two different models were 

e 0 

investigated for projecting K : 



(3, 1) 



K 



c0 



= (X, 



c0 



+ Oi 



C 0 



(t - 1965) 



and 



(3. 2) 



K 



c0 



N 



c0 
a 3 



+ o : 



c0 

4 



(t - 196 5) , 



0 @ 

where the QL are the calibration constants and N is the total population 

1 t 

the United States with ages between twenty-two and twenty-four on July 1 
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of year t- Estimates and projections of are available from the 

( 29 - 31 ) 

Bureau of Census « We found that Eqn. (3 - 1 ) provided a sub- 



stantially better fit than Eqn* (3,2) did* This may be due to the fact that 
postbaccalaureate enrolltxient is best characterized as being capacity 
limited, rather than as input or demand limited. Thus the population 



variable N should not be included in the model* 
t 

c 0 c 0 , 

The constants a, and a were estimated using linear regression 

1 



analysis and are listed in Table 3.2, together with the corresponding 

2 . „ 

values of the multiple correlation coefficient R . The projections of 
postbaccalaureate enrollment made with Eqn, (3,1) are given in Table 3,1 
for years 1971 through 1975. These enrollment projections are the input 
to the postbaccalaureate financial aid model discussed in Section 5, 



Table 3.2: 

Calibration Constants 



Constant 


Public 

University 


Public 

Other 4- Year 


Private 
Univer sity 


Private 
Other 4 -Year 


cQ 

<*1 


181 ,610 


19,366 


116,489 


44,669 


cQ 

“2 


17,939 


8,597 


4,778 


4,907 


2 

R 


.963 


.966 


. 908 


.968 



-23 - 

33 



4. 



Undergraduate Student Aid Model 



The undergraduate enrollment model constitutes Steps 1-4 in 
Figure 1.1 and forecasts enrollment by sex, family income quartile , and 
institution type and control. The student aid model represents Steps 5 
through 7 in Figure 1 * 1 and converts the undergraduate enrollment P ro ~ 
jections into estimates of financial aid requirements. This latter model 
is essentially a refinement of models formulated in previous studies of 
student financial need; see for example Refs. 32, 33, and 34. The financial 

need of a student is a function of several parameters including family 
income , college expenses , the number of dependent children in the 
family, and the number of dependent children attending college from the 
family. None of these parameters are fixed, but will vary from student 
to student. For the purposes of computing financial need, previous 
studios have assumed that these parameters were constant for students 
and colleges within certain groups or categories. The students were 
classified by family income intervals, and the institutions were classified 
by type and control. However, these student need parameters are best 
characterized as being random variable s which can assume a range of 
values. Since the financial need of a student is a highly nonlinear func- 
tion of these variables , it would be mathematically incorrect to evaluate 
the expected need of a student using only the mean, values for these 



O 

ERLC 
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variables , Consequently, our approach is to explicitely treat these 
parameter s as random variables and to compute the expected financial 
need of a student using the distribution, functions for these random 
variable s . 

In this section the undergraduate student aid model is formulated. 
Our discussion on how the parameters in this -model are estimated will 
be postponed to Appendix B. Because of the unique requirements of this 
model , it was necessary to collect data from several sources, and rnuch 
of these data have not been published previously. 

The student aid model is based upon the need analysis method 

( 35 ) 

developed by the College Scholarship Service (CSS)* In their system, 
the expected parental contribution includes amounts from both parents 1 
assets and incomes. Their approach is to convert the value of the 
parents 1 assets into a supplementary income flow on the basis of the age 
of the principal wage earner and the number of retirement plans that the 
family has. The supplementary income flow from the parents 1 assets is 
then added to the current income in order to compute the adjusted family 
income. Using data describing consumption patterns of families in the 
United States, the CSS then converts the adjusted family income into the 
expected contribution towards the college expenses of a student, as a 
function of the total number of dependent children in the family# and the 
number of dependent children attending college . Define 



O 







I. = the family income of a student, 

A = the total number of dependent children in the student 1 s 
funnily , 

X = the total number of dependent children attending college 

(I , A ,X ) = the expected parental contribution during the academic 

year beginning in year t towards the expenses' of a 
student attending college whose family has income I, 
total number of dependent children and number of 

dependent children X attending college * 

Xn Appendix B.l , the CSS need analysis method is described in more 

detail and the formula for R(I,A*X) is derived* Since we used data 
( 36 ) 1 

from CSS to estimate the average contribution from parents* assets 
as a function of family income * A*X) does include the contribution 

from assets as well as from income* Because of inflation, we allow 



R t (1 * A ) to vary with respect to the year t. 

The undergraduate enrollment model forecasts enrollments by 
family income quar tile s , and not by specific income levels. However, 
the expected parental contribution computed with R^_(RA *X) will be 
different fox* different family income levels within a given quar tile * 

Thus to estimate financial aid requirements, it is necessary to estimate 
the distribution of family income within each income quartile . Bet 

f\ (I) — the conditional cumulative distribution function (c * d * f * ) 

of family income in year t for students who graduate 
from high school during the academic year beginning in 
year t, given that the income falls within the ith in- 
come quartile . 





Here, i = 1, 2, 3 , or 4 , with, i = 1 representing the low income quartile 
and i = 4 representing the high quartile . In Appendix B.Z, our technique 

for estimating F. (I) is described. Data were used from the first BC-CU 

(4) ... (5-10) 

foil ow — up survey and from several Bureau of Census publications , 

We will use F (I) as the family income distribution for both students who 
it 

are high school seniors in year t and students who graduated in previous 
years and are enrolled in college * It i s important to understand that this 
procedure involyes two approximations: 

(1) The real family income of a stu-dent may be higher during years 
afte r high school graduation than before , because of promotions and raises 
received by his parents during the interim. Thus, it would be desirable 

to condition the c.d.f. with respect to the number of years since high 
school graduation. However , the available national longitudinal student 
surveys only asked for the f ami 1 y income during the first year in the sur - 
vey, and thus it is not possible to estimate from these surveys the increase 
in real income of the parents as the student progresses through college. 

(2) The c.d.f. should also be conditioned with respect to the type 
and control of institution which is attended, since low income students tend 
to enroll at public institutions rather than private , and at 1 w o —year institu- 
tions rather than four-year* The error incurred for not doing this will be 

small, because IT (X) is conditioned with respect to the income quartile i, 

it 

and because separate enrollment forecasts are made by income quartile 
and by type and control of institution . 

37 

Q - 27 - 




The variables A (the number of dependent children in a family) 
and X (the numbe r of dependent children attending college) will vary 
from family to family and will be integer valued* Since these variables 
are not independent , their variation must be characterized by a joint 
probability mass function . Also, the distribution for A and X should 
depend upon the number of years since first enrollment, because as time 
progresses j more of the children in a family will become self-supporting 
or enrolled in college * Let 

s the conditional joint probability mass function of the 
total number of dependent children A and the numbe r 
of dependent children attending college X in a family, 
given that the student is enrolled during the k** 1 fall 
following first fall enrollment* 

The distributions were estimated from data supplied by the American 

(37) 

, College Testing Program (ACT) and are given in Tables B*9 through 

B * 1 2 in Appendix 13*3. 



In addition to the parents 1 contribution, we also assume that the 
student will contribute a portion of his summer’s earnings and a portion of 
his savings . We allow this contribution to depend upon the sex and family 
income of the student and the number of years since first enrollment* 

Let 

H (I,s , k) = the expected self-help contribution of a student during 
the academic year beginning in year t, given that the 
student is enrolled during the f a ll following first 

fall enrollment and that the student has sex s and 
family income I P 
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The formula for H^I.s.k) is derived in Appendix B.4 using data from 
(35,38) 

, According to the CSS system, the contribution from assets 

for a given year is computed by dividing the total assets by the number 

o£ years remaining plus one. Therefore, a prefreshman applicant’s 

assets would be divided by five, a presophomore's assets by four, etc* 

The 1 'plus one M factor provides the student with funds to begin graduate 

study or until receiving income from employment » Because of inflation , 

we allow H (I,s,k) to vary with respect to the year t. Note that H (I,s,k) 
t t 

should not include funds obtained from loans or school employment, e,s 
these are usually considered to be forms of student aid. 

Since college expenses will differ fox* resident and commuting 
students, it is necessary to estimate the proportion of students in each 
category* Resident refers to any student living in dormitories , frater- 



nities, sororities, or apartments , .Define 



F 



z 

c0 si 



the probability that a student attends college with living 
status z f given that the student is enrolled full - time 
at an institution with control c and type 0 , has sex s 
and that the student’s family income lies in the 
quartile . 



The living status z refers to resident or commuter* The control c 
refers to public or private, and the type 0 refers to university, other 

four-year colleges, or two-year colleges. These probabilities were 

( 19 ) 

estimated with data from the ACE - one -year follow-up of 19 66 entering 



freshmen, and they are listed in Tables B.15 and 3.16 in Appendix B , 5 * 
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The college expenses incurred by a student will differ from college 
to college. The expenses at four year institutions tend to be higher than 
at two-year institutions, and the expenses at private institutions tend to 
be higher than at public institutions. Also, the expenses will depend upon 
the sex and living status of the student. Consequently , the distribution 
function for college expenses should be conditioned by the type and control 
of institution, by sex, and by living status. Let 

C = the college expenses (tuition, room, board, books, 
etc . ) for a student , 

and 

B c0zst^ C - 55 the conditional c.d.f. of college costs C during the 
academic year beginning in year t, given that the 
student is enrolled full-time in an institution with 
control c and type 0 and that the student has sex s 
and living status z . 

In, Appendix B.6, the c.d.f. 3 (C ) was estimated using data from 

NCES (2 - 39) and from CSS (35) * 

If the college expenses exceed the resources of the student and 
his family, then the aid required by the student is positive! but, if the 
student's resources exceed his expenses, then the aid needed is zero. 

Thus the total aid required by a student is 



( 4 . 1 ) 



[C - R t (I,A,X) - H t (I,s ,k)] + , 
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is defined as follows: 



wiie re the symbol 



[w] H 



[ w ] 



+ 




if w > 0 



otherwise . 



In our Tii o de 1 , the financial add requirements in (4,1) is a random 
variable , since it is a function of five random valuables: C 5 I, A* X » and z , 

The expected financial aid required may be computed from the distributions 
of these random variables . Define 

A , = the expected financial aid required during the academic 

year beginning in year t by a student with sex s and 
family income i who is enrolled full-time in an institu- 
tion with control c and type 0 and who is enrolled in 
the kt* 1 fall following first fall enrollment. 

kc 0 

It follows from (4,1) and the foregoing definitions that A . i® given by the 
e xp res sion* 



(4.2) 



A k °® « 

Sit 



J J 



S S [c - R (I,A,X) 
z A »X 



H (I, s ,k)] 



+ 



AX 

5 k 



P „ . dF. (I) dB (C 

cQ si it cOzst 



sfc Our notation refers to Riemann-Stieltjes integration, rather than the 

usual Riemann integration. In the case in which the c.d.f.'s Fit(I) and 
B c 0ast( G ) both have continuous derivatives, then it is possible to replace 
the Riemann-Stielt jes intergrals with Riemann integrals. However , it 
will be convenient for us to assume that Fit(X) and B C Q ZS t(C) are piece - 
wise linear, and thus these distributions will not have continuous deriva- 
tives. Refer to Bartle^^ ^ for a description of the Riemann-Stieltje s 
integral and its relation to the Riemann integral. 
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It is assumed in this expression that the random variables I and C are 
independent. This should not be a bad approximation, since enrollment 
and student aid calculations are made separately by income quartile and 
by type and control of institution. Numerical integration is used to com- 
pute A kc0 from the distributions of the random variables. 

1 sit 

. A kc0 . 

It follows f the definition of -A. that 

sit 



(4, 3) 



T S X E 

i k c 6 



s kcs A fcce 

sit sit 



is the expected aid needed by full-time undergraduates with sex s during 
the academic year beginning in year t, where 1S defined to be the 

total full-time undergraduate enrollment by sex, income quartile, year, 

0 

and type and control of institution. The values of S g - t are the output of 
the undergraduate enrollment model. In Table 4, 1 are estimates of the 
expected need computed from (4. 3) for academic years 1970-71 through 
197b - 7 6 using the enrollment projections developed in Section 2. 

The need estimates in Table 4, 1 are probably lower than the true 



values for the following reason; these estimates assume that the student 
will receive the parental support entitled to him according to the CSS 
need analysis formula. To the extent that some students are' self- support- 
ing or receive from their parents less than the assumed amount, these 
figures will underestimate the actual needs of undergraduates. 
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Estimated Financial Needs of Full-Time Undergraduate Students 
By Sex, Income Quartile and Year 

(In Thousands) 
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Sour c e : Compute d with (4.3). 



The financial needs of students could be met by a combination of 
aid packages; part-time work during the academic year; loans from 
private. State, and Federal sources; and scholarships and grants from 
private. State, and Federal sources. One of the principal uses of the 
undergraduate enrollment and financial aid models will be to estimate 
the costs of alternative Federal aid programs. Two examples are 
given to illustrate this use. For the first example, consider the 
following aid package; 

(1) The first $400 of the aid needed by a student would be met by 
subsidized loans , similar to the National Defense Education Act (NDEA) 
loans ; 

(2) Federal grants, either Educational Opportunity Grants (EOG) 
or College Work-Study Program (CWSP), not exceeding the difference 
between $1 ,000 and the family contribution, would then be used to meet 
additional need; in other words , the maximum grant would be $1 ,000 less 
the parents' contribution. 

(3) The remaining need would be met by State , institution, and 
private sources* 

For this program, the amount of Federal loans given to a student is 
determined by the function 
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400 



L(R f H ,C) = 



< o 



R 



H 



if C ~ R - H t > 400 

C - R . - H < 0 
t t — 

otherwise . 



And the amount of grants is determined by the function 



G (R ,H ,C) = 
t t 



1000 - R t 



< 0 



if 10 00 > R and 

C - H > 1400 

t — 

C - R - H < 400 
t t — 
or R > 100 0 



C - R - H - 400 
t t 



otherwise . 



Define 

the expected amount of NDEA-type loans given in year t 
to a student with seas s and family income i who is 
enrolled full-time in an institution with control c and 
type 0 and who is enrolled during the fall follow- 

ing first fall enrollment 

and 

AG^ C ^“ the expected amount of grants (EOG or CWSP) given in 
year t to a student with sex s and family income i 
who is enrolled full-time in an institution with control c . 
and type 0 and who is enrolled during the kih fall 
following first fall enrollmexit * 
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It necessary to evaluate these integrals numerically. Under this program 
the expected amounts of Federal loans and grants given to full-time under- 
graduates with sex s during the academic year beginning in year t are 
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respectively* These sums wore computed for academic years 1970-71, 
1971 «72, and 1972-73 and are given in Tables 4,2 and 4.3. 

As another example of the use of the model in determining the 
cost of an aid program., consider the following: 

(1) A student would be entitled to the maximum EOG payment 

consistent with the following conditions: the grant must not exceed $1 ,200 

less the family contribution; it must not exceed the student 1 s need; it must 
not exceed 5 0% of the college expenses; and any positive payment must 
not be less than $2 00* 

(2) T u e remaining need would be met by State , institution » and 
private sources* 

The conditions in this example may be more complex than that which 
would be used in practice by the Federal Government. Nevertheless, 
this example does illustrate the versatility of the model* The EOG pay- 
ment is determined by the function 



1200 - R 



if 1 000 >. R and 

C - H t > 1200 and 
C/2 > 1200 - R 



E(R ,H , C ) = 
t t 



0 



if C - Rt - Ht < 200 or 
C/2 < 200 or 
R > 1000 



C/2 



if 1000 > R t and 

C - R- t - H t > C/2 and 
C/2 > 200 
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otherwise . 



Estimated Amount of Loans Given, to Full-Time Undergraduate Students 
From the First Hypothetical Federal Aid Pregram, 

By Sex, Income Quartile, and Year 
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Source: Computed with '' \ 6), 



Estimated Amount of Grants Given to Full-Time Undergraduate Students 
From the First Hypothetical Federal Aid Program, 

By Sex, income Quartile, and Year 
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Source: Computed with (4. 7). 



Define 



teG 0 

AE^^t = the expected amount of grants given in year t to a 
student with sex s and family income i who is 



enrolled full-time in an institution with control c 
and type 0 and who is enrolled during the fall 

following first fall enrollment. 



Thus 




P P 




The expected amount of Federal grants given to full-time undergraduates 
with sex s during the academic year beginning in year t are 



This sum was computed for academic years 1970-71 , 1971-72, and 1972-73 
and is given in Table 4.4 for these years. 

Currently both the undergraduate enrollment and financial aid 
models are programmed on a time - sharing interactive system. This allows 
the user to determines 

(1) The impact of changes in enrollment model parameters (such 
as enrollment or attrition rates) on the financial needs of students; 



(4,9) 
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Estimated Amount of Grants to Full-Time Undergraduate Students 
From the Second Hypothetical Federal Aid Program, 
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Sources Computed with (4. 9). 



(2) The impact of changes in financial aid model parameters (such 



as student contribution from summer 



employment) on the financial needs 



of students; 



(3) And the costs of alternative Federal aid programs. 



As discussed at the beginning of this section, the foregoing financial 



aid model contains features not included in previous models. Several pre- 
vious studies have forecasted enrollment by income groups, which is what 
we have done. However, these studies then estimated the mean income in 
each income grour, and assumed that all families within the income group 
have the mean income for the purposes of computing the parental contribu- 
tion, This was done, for example, in Refs. 32, 33, and 34, Since expression 
(4.1) is a nonlinear function of I, this procedure would be in error, al = 
though the error would be small if there were enough income groups. Our 

use of the c.d.f. F, (I) allows the incomes to be distributed over the en- 

it 

tire interval corresponding to an income group. Similarly, several studies 
estimated the mean college costs by institution type and control, and then 
assumed that the costs at all similar institutions would be equal to this 
mean value. This was done in Refs. 33 and 34, Since expression (4, 1) is 
also a nonlinear function of the costs C , this procedure would also he in 



error , 



Ag-in, our use of the c.d.f. B ^ (C ) avoids this problem. Also 

f fl r? G f 



previous studies assumed a fixed number of dependent children in a family 
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and a fixed number of dependent children attending college from a family. 
For example, 4 Refs. 32 and 33 estimated the parental contribution by assum 
ing that there were two dependent children altogether and only one attending 
college, while Ref. 34 assumed that there were two and a half dependent 
children in a family and only one attending college . We , however > allow 
these variables to vary and allow their distribution to depend upon the year 
of e nr o 1 Ime nt * 
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5. 



Postbaccalaureate Student Aid Model 



yor the purpose of developing a student aid model, there are several 
important differences between postbaccalaureate and undergraduate student 

(1} The principal source of income for undergraduates is from, their 
parents. However, many postbaccalaureate students consider themselves 
to be independent and would not accept support from their parents. 

(2) There is no generally accepted need analysis model at the post- 
baccalaureate level. This means that there is no straight-forward way of 
estimating parental support, as there was in the undergraduate case, 

(3) Most undergraduate scholarships are awarded on the basis of 
need, while most postbaccalaureate scholarships are awarded on the basis 
of ability. Thus at the postbaccalaureate level it would not be permissible, 
in estimating unmet needs, to subtract the dollar amount of scholarships 
from the dollar amount of need, because many of the scholarships go to 

students who have little or no need. 

Because of these changes, we will formulate a different type of 
model than that used for undergraduate students. We have used data from 
the Bureau of Higher Education which describe the characteristics of the 
student applicants for Federal aid programs; either National Defense 
Stuuent Loans (NDSL) or the College Work-Study Program (CWSP). Post- 
baccalaureate students are not eligible fo r Educational Opportunity Grants, 
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0 



Using these data* we will make estimates of the amount of .Federal assis- 



tance required by postbaccalaureate students* Define 



4 > 



c8 



the conditional probability that a full*-tinae post- 
baccalaureate student will apply for Federal 
assistance (either HDSL or CWSP), given that 
the student attends an institution with control c 
and type 0 * 



There are students who obtain aid from private, institution, and other 



sources, without having to apply for Federal assistance* Thus ^ 

c o 

is the probability that a student will apply for Federal assistance, which 



is less than the probability that the student needs assistance in addition 



to parental and self-help contributions* Define 

= the average difference between the college expenses 
and the parental and self-help contributions during the 
academic year beginning in year t, given that the stu- 
dent does need aid and that he attends full-time at an 
institution with control c and type 0 * 



For postbaccalaureate students, the institution type refers to university or 
other four-year colleges* As before, the control refers to public or 
private* An estimate of the total assistance (from institution. State, pri- 
vate and other sources) required by postbaccalaureate students who apply 



for Federal aid is 



(s* i) e r 4 > * 

* c0 

c 0 

c0 

where K^_ is the numbe r of full - time postbaccalaureate students by year 

c0 

and by institution type and control* The values K^_ are the output of 
the postbaccalaureate enrollment model formulated in Section 3* Next 



c0t 



K 
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we estimate the need for Federal assistance- Define 

r ^ = the average student need for NDSL and CYv^SF 

q ^ 

fund s during the acaderr. c year beginning in 
year t , given that the student: does apply for 
assistance and that the student attends full- 
time at an institution with control c and 
type 0 , 

Thus an estimate of the Federal aid needed by postbaccalaureate students 
i s 

(5.2) £ £ $ r n K^ 9 . 

- C0 cut t 

c e 

During the 1970-71 academic year, the institutions participating in 
Federal student aid programs submitted application forms to the Bureau of 
Higher Education which estimated the needs and resources of their students in 
1971 - 7 2* This was the first year for which these particular forms were com- 
pieted., Since these data had not yet been processed and were available only 
from the original application forms, we estimated the foregoing parameters 
by examining the forms from a sample of schools having postbaccalaureate 
programs, rather than using data from all schools. In Appendix C is 
the list of schools for which we obtained data* This list is based upon the 
sample of institutions used by ACE for their student surveys. However, 
the list that we used is not identical to the ACE sample, because not all 
of the institutions in the ACE sample have postbaccalaureate programs or 
submitted completed forms to the Bureau of Higher Education. We were 
able to obtain postbaccalaureate financial aid data from thirty-nine public 
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universities, twenty-nine public four-year colleges, twenty-four private 
universities, and thirty-five private four-year colleges. 

In Table 5# 1 are estimates of the probabilities that a full-time post- 
baccalaureate student will apply for Federal assistance, by type and control 
of institution- These probabilities ar rN the 3 ve rages of the corr© sponding 
probabilities for the individual institutions in the sample, weighted by the 
number of postbaccalaureate students attending each institution# 

Table 5*1; 

Probability That a Full-time Postbaccalaureate Student 
Applies For Federal Assistance in 1971-72 
By Institution Type and Control 

Probability Student 

Institution Requires Assistance 

Public Univex-sity 
Public Four-Year College 
Private University 
Private Four -Year College 

Sources Estimated from Ref# 42* 

In Table 5# 2 are estimates for 1971 -72 of the average costs 
and contributions for students applying for Federal assistance, by 
type and control of institution# These estimates are the averages 
of the corresponding estimates from the individual institutions in 
the sample, weighted by the number of postbaccalaureate students who 
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. 34 

. 30 
. 44 
, 27 



Table 5.2: 



Estimated Costs and Contributions in 1971^72 for Full-Time 
Postbaccalaureate Students Who Require Financial 
Assistance, By Institution Type and Control 





Public 
Univer sity 


Public 

Other 4 -Year 


Private 
Univer sity 


Private 
Other 4-Year 


Student Cost of 
Attending Institution 


$3 ,015 


$2,123 


$4,675 


$4,561 


Average Parental Con- 
tribution Per Student 


192 


111 


455 


181 


Average Student 
Contribution 


727 


597 


1 ,229 


900 


Support Per Student 
From All Sources Con- 
trolled by the Institution 


1 ,292 


479 


984 


1,615 


Support Per Student From 
All Other Sources. 


148 


54 


620 


735 


Support Per Student From 
Guaranteed Loans 


285 


367 


570 


272 


Total Contribution Per 
Student From All Sources 


2,645 


1,607 


3,857 


3,703 


Average Need Per Student 


382 


513 


820 


857 



Source: Estimated from Reference 42. 
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require assistance at each colle^e^. The student cost of attendance in 
Table 5.2 represents the average cost for students who need aid. This 
estimate is the weighted average of the corresponding costs for residents 
and commuters, and it includes tuition and fees, room and board for 
residents, commuter travel and lunches, student personal expenses, 
books and supplies, round trip transportation for resident students, and 
any other necessary expenses. The average parental contribution figure 
reflects the institutions 1 estimates of the contribution from this 
source. As in the undergraduate model , the student's contribution in- 
cludes savings and summer income * The support from sources controlled 
by the institution is the estimate of the average aid per student from loan, 
work, grant, and scholarship funds provided and administered by the 
institution. This aid does not include National Defense Student Loans 
(NDSL), College Work- Study Program (CWSP), or Guaranteed Student 
Loans (G8L), except for guaranteed loans made by the institution. 

Graduate students are not eligible for Educational Opportunity Grants 
made by the institution* The support per student from all other sources 
includes State and local scholarships, but does not include CWSP, NDSL, 
or GSL* The support per student from guaranteed loans includes all 
guaranteed loans except those made by the institution. The total contribu- 
tion is the sum of the previous contribution estimates* Note that the 
average need per student given in Table 5.2 can not be evaluated simply 
by subtracting the average total contribution from the average student 





cost, because the total contribution exceeded the student cost for some 

institutions „ The average need estimates in Table 5,2 are the weighted 

averages of the corresponding estimates made by the institutions * 

These latter estimates were used by the institutions in applying for 

Federal aid programs (either NDSL or CW5P), 

The data in Table 5,2 provide the desired estimates for ^ ^ 

and r for t - 1971, We have defined & to be the difference 
c01 cQt 

between the student cost and the sum. of the parental and student con- 
tributions , And we have defined T to be the difference between the 

c0t 

college expenses and all sources , excluding CW5P or NDSL, Since data 
are available for only one year, we make the assumption th dt the same 
average need in constant dollars will be required in future years. 

Define 

• - the Consumer Price Index for year t. 

Thus 



he, 1971 



'c0t 



1971 



and 



he ,1971 



h6t 



1971 



Values of n 

t 



are given in Table B,4 in Appendix B.l, 



In Table 5,3 are estimates 7 for years 1970-7! through 1975-76, 



of the total aid required by full-time postbaccalaureate students who apply 

for Federal assistance at the colleges attended- These estimates were computed 



In Table 5.4 are estimates of the needs of full-time postbaccalaureate 
students after they received aid from all sources except the CWSF and 
NDSL aid programs , These estimates were computed from (5,2), Of 
course these last estimates will be affected by a number of factors: 
changes in the GST program; changes in the amount of available aid per 
student from each institution; changes in the levels and requirements of 
Federal fellowship programs that are not based upon need; etc. 



tion forma submitted by individual colleges* the accuracy of the need 

projections is based in part upon the accuracy of the data supplied by 

these institutions. Hopefully, these data were carefully derived by the 

institutions on the basis of their previous experience with postbaccalaureate 

financial aid applicants. Because 1971-72 is the first year for which 

these forms were completed, there is no convenient way of checking the 

accuracy of the institution 1 s data. Note that = expr e s sions (5.1) and (5,2) 

do include estimates of self-help and parental contributions. Because 

there is no generally accepted need analysis model at the postbaccalaureate level, 

it would be difficult to estimate the parental contribution using other 




Since the parameters in this model were estimated from applica- 
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Estimated Total Aid Required by Full-Time Postbaccalaureate 
Students Who Apply For Federal Assistance, 

By Institution Type and Control 
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Source: Estimated from Eqn. (5. 1) 



Estimated Requirements for Federal Aid (CWSP or NDSL) By 
Full-Time Postbaccalaureate Students, 

By Institution Type and Control 

(In Thousands) 
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sources of data, such as the 5;tr:ihu1:ion of parental income for post- 



baccalaurea: students# According to Hef* 3 5, a few theological 

seminaries have developed standards for self-help and parental support 
for postbaccalaureate students# A brief description of their system follows 

(1) The student is expected to provide $2,000 a year from term 
or summer employment and to use portions of savings and other assets# 

(2) In the case of a married couple without children, the spouse 
is expected to be employed and to contribute to the total family income » 

(3) The family of a student, whether the student is unmarried or 
married, is expected to assist the student with his educational expenses; 
specifically, parents are to contribute one-third of the amount that would 
be, expected at the undergraduate level# 

However, these standards are not widespread and have been adopted at 
only a few colleges# 
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6, Updating the Parameters in the Models 



We have formulated several models in the previous sections: 
the undergraduate enrollment model in Section 2; the postbaccalaureate 
enrollment model in Section 3; the undergraduate student aid model in 
Section 4; and the postbaccalaureate student aid model in Section 5* Due 
to the lack of reliable data, some of the parameter estimates in these 
models are only approximate , In addition, important variables } such 
as the rate of college expansion, draft law status , unemployment rate „ 
size of financial add programs, are not included explicitly in these 
models. As these variables change, the parameters in the models will 
also change. Thus it is very ixnportant that these parameter estimates 
be recomputed as new data become available. As we were unable to 
make accurate estimates for some of these parameters , we have made 
recommendations to the Office of Education as to how more reliable 
inf or relation could be obtained in the future* These r ecommo ndations 
are discussed in this section. 

The Bureau of the Census has published enrollment data from 
their Current Population Survey for a number of years. In October of 
each year, approximately 50,000 occupied housing units are interviewed 
as part of the Current Population Survey, and data on the enrollment 
characteristics of the occupants are obtained. The results from these 



interviews are then weighted to reflect the population of the United States 

as a whole , In the past the data from these surveys have not been very 

useful for developing enrollment and financial a .d models , and in fact 

none of these data were vised in this report. However , it would be possible 

to obtain a great deal of useful information from these surveys if the 

appropriate questions were asked. Since these surveys are given to the 

household f accurate family income information could be obtained* In 

fact, it would be possible to obtain accurate estimates of the following 
I c 0 

parameters: h . and ot . _ in the undergraduate enrollment model; and 

sir sit 

F (I)s P 2 ^ 4 and in the undergraduate student pid model, Cur- 

it c 0 si 6 k & 

rently, very little reliable data are available on h\. or F, (I). The 

8 IT* 1 1 

o 0 2 

estimates we made for o' . and P . . were biased due to poor income 

si-t c 0 si 

information and poor follow-up response. And our estimates for 
were biased because our data were limited to financial aid applicants only. 
Consequently, we recommend that questions be included so that 
estimates of the foregoing parameters could be made from the Current 
Population Survey, If estimates of these parameters were obtained on 
an annual basis , then up-to-date inforryiation would, always be available , 
and it would be possible to determine trends in these parameters over 
time * 

Although approximately 50,000 households are interviewed in 
the Current Population Survey, this is still a relatively small sample, 
because only a i'mall portion of these households would have dependents 
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attending college. Thus, it would not be possible to estimate all of the 

model parameters from this source alone. In order to estimate such 

k t n 

enrollment model parameters as R „ * u . . * and h . (for n > 2) 

si sik sit ~~ 

by sex and by income * it would still be necessary to rely on longitudinal 
follow-ups of high school and college students. The Office of Education 
is currently designing a new longitudinal study of high school seniors. 

The initial questionnaire in this study will be given in the Spring of 1972 
to a sample of the high school seniors of that year. The follow-ups will 
be administered in successive years to determine the enrollment 
behavior of these students as they progress through higher education. 

As was discussed in Appendix A.l , the previous longitudinal studies 
were not adequate for the purposes of calibrating the undergraduate 
enrollment model f Consequently* we make the following recom- 
mendations : 

(1) The sample sise should be large enough to estimate the 
model parameters by sex and by income* this was not possible in the 
Bureau of Census - Columbia University surveys * 

(2) An intensive effort should be made to follow-up the respondents 
in a way that would yiel adequate response rates. The response rates 
for both the American Council on Education - Carnegie Commission on 
Higher Education and the Project TALENT surveys were very poor . 

(3) Since the purpose of these models is to estimate financial 
aid requirements * it is important to obtain accurate family income 

O 
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information for* the survey respondents. If possible, the income informa- 
tion should come from the parents , as in the Bureau of Census surveys . 

(4) The follow — up questionnaires should be designed so that the 
enrollment history of each respondent could be determined during the 
entire course of the study. Specifically, it should be possible to deter- 
mine for each year in the survey: whether the respondent was enrolled 

full-time , part-time, or not enrolled; the student 1 s attainment (freshman, 
sophomore, junior, senior, or graduate); and the type and control of the 
institution at which the respondent was enrolled. It was not possible to 
determine all of these items in any one of the p r evious longitudinal 
siudie s „ 



If these recommendations are carried out, then more reliable 
data should be available in the future to calibrate comprehensive enrollment 
and financial aid models of higher education. 
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APPENDIX A 



Estimation of Parameters for the Undergraduate Enrollment Model 

The undergraduate enrollment model was formulated in Section 2. 
The techniques used for estimating the parameters in this model are dis- 
cussed in this Appendix* Data were used from several national surveys 
of high school and college students. While data from these surveys have 
been tabulated in a number of reports, it was necessary in some cases to 
perform special analyses of the original data banks because of the 
requirements of this model. The characteristics of the longitudinal sur- 
veys are discussed in Section A. 1 , and our e stimacion methods are 
described in Sections A. 2 through A. 6. 

A , 1 Characteristics of National Student Surveys 

Most of our data is from the American Council on Education (ACE) 
Since 1966, ACE has administered comprehensive annual surveys of 
entering full-time freshmen attending more than three hundred institutions 
In Refs. 42-47 are described the characteristics of these annual surveys, 
the questionnaires used, the institutions included in the samples , and the 
national norms computed from these surveys. ACE has also administered 
one»year follow-up of a sample of students included in the 1966 freshmen 
survey. The response rate for this follow-up was approximately 58%. In 
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Ref, 48 is a cle scr iption of the sampling procedure and questionnaire used 
ill this follow-up. During the 1969-70 academic year, the Carnegie Com- 
mission on Higher Education (CCHE) and ACE jointly sponsored follow-up 
surveys that were given to a sample of full-time entering freshmen of 
years 1966 through 1969- These follow-up surveys provide one, two, 
three , and. four -year longitudinal data* The follow-up response rates 
were 38%, 38%, 4 1 % and 44% for the 1966, 1967, 1968, and 1969 freshmen 
respectively * Sonne limitations of the ACE surveys are. 

(1) The only income information for a student is the student's own 
estimate of family income . Since the purpose of the model is to obtain 
enrollment projections by family income, it is desirable to have accurate 
income estimates for the survey respondents. Unfortunately, there is 
evidence which indicates that many students do not know what their family 
income is. In most of the ACE surveys , the student was not given the 
option o£ answering "have no idea" to the income question, but instead 
was required to make an estimate or leave the question blank. But in the 
1967 freshmen survey^^, the student could answer "have no idea," and 
approximately 13% of the men and 28% of the women answered in this way. 
On a s imila r question in the Project TALENT study , 23% of the men 
and 42% of the women students indicated that they could not estimate their 
family income. Thus, parameters estimated by income from ACE data 
will be in error to some extent, because of the unreliability of the student 
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estimates of family income. 



(2) The sample of institutions used by ACE varies from ye fir to 



year and may not: provide representative data for all freshmen students 
during any given year * 

(3) Because the follow-up response rates of the ACE and ACE-CCHE 
longitudinal surveys were quite lowj parameters estimated from these 
surveys will be biased* In some eases, we corrected for non-response 
bias by using data from other surveys . 



Project TALENT was a cooperative effort of the U« 8* Office of 
Education, the American Institutes for Research, and the University of 



Pittsburgh. The purpose of Project TALENT was to gather continuing informa 

tion about a great number of high school students throughout the United 
States- In I960, the first year for which data was gathered, some 440,000 



high, school students in the ninth through twelfth grades were tested. The 
following year , a one— year follow-up study was administered to the graduat- 
ing class of 1960, In 1962, a one-year (since graduation) study was done 
for the graduating class of 1961 • Two more years resulted in similar 
studies for the classes of 1962 and 1963 , In 1965 , a five-year follow-up 
(after graduation) study was done for the class of I960. During each of 



the nesct three years , a five-year follow-up study was done on classes of 
1961, 1962, and 1963 , Unfortunately, the response rates were quite low, 

/ 

/ 
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The one “year follow-up surveys had response rates between 37% and 69% 
for the four high school classes. The five-year follow-ups had response 
rates between 34% and 41% for the I960 senior through, sophomore classes. 
Because of the rapid decay in response rates , we have used data only from 
the follow-up surveys of the I960 senior class- Refer to Refs. 49 ? 50 , 
and 51 for a description of the Project TALENT program , the question- 
naires used, and some of the results. Some limitations of the Project 
TALENT surveys are: 

(1) As in the ACE surveys, the only income information is the 
student’s own estimate of family income , which may be in error. 

(E ) Since the follow-up response rate of the Project TALENT 
longitudinal surveys were quite low, parameters estimated from these 
surveys will be in error to some extent. 

(3) It is not possible to reproduce the enrollment history >f the 
respondent from the five-year follow-up data. It is possible to determine 
the year of first enrollment in college, the year of graduation, and the 
attainment (freshmen, sophomore, junior, senior, or graduate) during 
the fifth year. However, it is not possible to determine the enrollment 
status (full-time , part-time , not enrolled) or the attainment during each 
of the interim years between the one and five-year follow-ups. 

In October 19 65 , the Bureau of the Census (BC) conducted its 
monthly survey of a cross-section of U, S. households. Approximately 
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1 ,600 of these households ixu.huled dependents who were enrolled in the 
senior year of high school at that time , The Bureau of Applied Social 
Research at Columbia University (CU) in conjunction with the Bureau of 
the Census administered follow-up surveys to these students in the spring 
of 1967 , fa."* of 1968, and fall of 1969. These BC-CU follow-up surveys 
had relatively high response rates: 92% for the 1967 follow-up, 8S% for 

the 1968 follow-up, and 81 % for the 1969 follow-up. Refer to Refs. 12 and 
52 for a description of the sampling procedures, the questionnaires used, 
and some of the results of the study. Because the family income estimates 
"were made by parents , these incorne estimates should be quite accurate , 
Thus these surveys have two important advantages over the AGE, ACE- 
CCHE , and Project TALENT surveys: the relatively high follow-up 

response rates and the accurate family income information. Unfortunately , 
these surveys also had a significant limitation: because of the small 

sample size , it was not possible to estimate several parameters in the 
model oy sex and by income quartile . 

In general, none of the available longitudinal student surveys were 
adequate for the purpose of calibrating the undergraduate enrollment 
model. The ACE, ACE -CCHE , and Project TALENT surveys suffer 
from poor response rates and income information, while the BC-CU sur- 
veys had a small sample size. Wliile we were able to estimate all of the 
enrollment model parameters, some of these estimates are only approx- 
imative, because of the poor quality of data. However, our survey of 
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e clu c at i on data bo u rces did. e Jia. b 1 e us to r e c omm e Jticl to the Off! c 
lion on how future enrollment data should be collected. These 
tions are given in Section 6. 



of Educa- 
r e c cm rri e n d a 



A. 2 E stima tion of C 



The parameter G g ^ was defined in Section 2 to be the number of 
students with sex s (male or female) who graduated from high school 
during the academic year beginning in year T . For example , if a student 
graduated in 1965-66, then T = 1965. We have used the estimates and 
projections made by NCES , and these values are listed in Table A.l for 



academic years 1959-60 through 1974-75. Except for 1969-70, all of these 
estimates were taken from the publication Projections of Educational 
Statistics to 1979-80. 1970 Edition' 2 ' 



For 1969-70, we used the most 



recent estimates made by NCES 



(3) 



A. 3 E stimation of h 

We have defined to be the conditional probability that the first 

fall in which a student is enrolled full-time in college is during the n th 
year following high school graduation, given that the student graduated from 
high school during the academic year beginning in year f , has sex a, and 
the family income lies in the i th quartile . Unfortunately, the available 
data is meager, and it is necessary to make additional assumptions in order 
to estimate h g . It is convenient to assume that 



O 

ERIC 
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Table A, 1: 



High School Graduates by Sex 
(In Thousands) 



Year 


Total High 
School Graduate i 


s Male Graduates 


Female Gradual; 


1959-60 


1, 864 


898 


966 


1960-61 


1, 971 


958 


.1 , 013 


1961 -62 


1, 925 


941 


984 


1962-63 


1, 95 0 


959 


991 


1963-64 


2, 290 


1, 123 


1, 107 


1964-65 


2, 66 5 


1, 314 


1, 351 


1965-66 


2, 672 


1 , 3 26 


1, 346 


1966-67 


2, 680 


1, 332 


1, 348 


1967-68 


2, 702 


1, 341 


1, 360 


1968-69 


2, 839 


1, 408 


1,431 


1969-70 


2, 95 3 


1, 444 


1, 509 






PROJECTED 




1970-71 


3, 102 


1, 541 


1, 560 


1971-72 


3, 212 


1, 601 


1,612 


1972-73 


3, 312 


1, 654 


1, 658 


1973-74 


3, 414 


1, 706 


1, 708 


1974-75 


3, 507 


1, 756 


1, 751 



Source: Refs* 2 and 3* 
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(A, 1) 



, n n 

h . ~ a . 

sir si 




* 



where a' n . is independent of the year r* This formula will be used to 
si 

estimate h. n ? for n> 2, from projections of h*. * We used Project 

sir ~ sir 

TALENT^^ to estimate bP\ 5 because this longitudinal survey extended 

si 

n 

over six years and the sample size was large enough to estimate a , by 

sex and by income quartile • The values for a* 1 , are given in Table A. 2. 

s i 

The main deficiency of the Project TALENT survey is the poor follow-up 

(5152) 

response rate. According to two studies' * that have been made of 
non -re spondent s to longitudinal surveys of high school and college students, 
the students who da not enroll in college are the ones who tend not to 



respond to the follow-up questionnaire# Thus the response rate of students 

who enrolled in college should be significantly higher than the overall 

response rate. Since a**, is defined so that it may be estimated using data 

si 

only from students who eventually enrolled in college, the estimates for 

a 11 may be accurate in spite of the poor overall follow-up response rate, 
si 

While the data in Table A, 2 are for students who graduated from high 
school during the 1959-60 academic year, Eqn. (A.l) makes the approxi- 
mation that a* 1 is constant over time , This approximation should be 
si 

sati. sf aeto r y for two reasons: 

(1) According to Project TALENT data^ about 85% of all 1959-60 

high school graduates who enrolled full-time in college did so during the 
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Ratio of the Probability That a 1959-60 High School Graduate Enrolls 
Full-Time for the First Time in a Given Year to the Probability 
That the Graduate Enrolls Full-Time for the First Time in i960, 
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Source: Estimated from Ref. 11. 



s for n > 2 , should 



fall of I960* Thus any error made in estimating h 
he small compared to h\. 



n 

sir 



sxr 



n 



(2) The values for a . in Table A. 2 are r o uglily independent of the 



s i 



income quartile i. Thus any change in a . due to expansion of financial 

si 

aid programs should be small . 



The next step is to estimate h . > the probability of enrolling in 

sir 

the year’ immediately following graduation. In Table A „ 3 are estimates 

( 12 , 13 ) 

derived from published Bureau of Census reports ' giving these 
probabilities for 1959 and 1965 * but classified only by income quartile and 
not by sex. 



Table A. 3: 

Probability of Enrolling in College During the Year 
Trnmediately Poliowing High School Graduation , 
By Income Quartile and Year 



Income 

Quartile 


Probability of 
Graduate i 
1959-60 


Enrollment for 
3 of Year 

1965-66 


i 


.19 


.28 


2 


.38 


.39 


3 


.47 


. 50 


4 


. 62 


. 68 



Source: Estimated from Refs. 12 and 13, 





Estimates of h . * by sex and by income , were made for r = 1965 from 

sir 

(4) 

the £i r s t BC-CU folio w - up a nd a r e 1 i s te d, in Table A . 4 , 



Table A .4: 

Probability That A 1965-66 High School Graduate 
Enrolls Full-Time in College in Fall 1966 or Spring 1967, 
By Income Quartile and J3y Sex 



Sex 


Inc orne 
Quartile 


Probability of 
Enrol lm e nt 


Male 


1 


. 32 


Male 


2 


,42 


Male 


3 


, 5 6 


Male 


4 


.71 


F emale 


1 


,19 


IT emale 


2 


,32 


Female 


3 


.45 


Female 


4 


, 6 6 


Source t Estimated 


from Ref, 4 


• 


Other than the data in Tables A . 3 


and A . 4 , there is little additional 


: information. While 


h*^ could 

si^- 


be estimated from Project 



TALENT , these estimates would be biased by the poor response rate and 
income information* The 195 9-60 data in Table A. 3 includes students who 
enrolled full or part-time in either spring or fall I960* The 1965-66 data 



O 
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includes students who enrolled full or part-time in either fall 1965 or 

spring 1966. The data in Table A, 4 are for students who enrolled full-time 

in either fall 1965 or spring 1966* We assume that h\ can be computed 

sit 



with the formula 



(A. 2) 




sit 




s i 



1965 



+ 6 . 

1 



(r - 1965) 



for 1959 < r < 1965 5 where h , is given in Table A *4* and 6. is 

— — si, 196 5 1 

estimated from Table A *3 to be the following: 6, = .015, S~ = *002, 

1 fa 

6 s .005, and 5 = *010, 

For the first time in 1970, the ACE annual freshmen survey 
included a question which asked whether the student was enrolled, during 



the year immediately following high school graduation. Using this data 

(14) 

from ACE along with estimates of the number of high school graduates 

and first-time full-time college students from ISTCES^*^^, the probability 
that a student who graduated in 19 69-70 enrolled full-time in the fall of 
197 0 was estimated to be .56 for male students and *43 for female stu- 
dents* We assume that for 1965 < t < 1969, 



(A. 3) 



h si r h si.l965 + 



(r - 1965) 
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where c is „ 9 6 and 1.00 for male and female students respectively , 
s J 

The coefficient g was chosen so tliat h^ . , would be consistent with. 

s si , 1 969 

the average estimates for each sex made for 1969* Projecting h*. for 

SIT 

r >_ 1970 is a difficult problem for two reasons: the lack of reliable 

historical data.; and the fact that h . will be influenced by many factors 

sir 

such as the draft law f state of the economy, college expansion, and magni- 
tude of student aid programs. It is expected that the current economic 

recession will reduce the rate of increase in h ^ , Since we are only 

sir 

making short - run projections in this report, we assume in these projections 

that h ^ . will remain constant at the 1969 level for p > 1970. 
sir “ 



A, 4 Estimation of R 



k 

si-. 



The parameter R was defined to be the conditional probability 

Si 

that a student is enrolled as a full-time undergraduate during the k^ 1 fall 
after first fall enrollment, given that the student first enrolled full-time. 



has sex s , and has 



0 

income i. I3y definition , R . ~ 1* We will 

si 



use data from several longitudinal surveys to estimate R . for 

* si 

k = 1 ,2, , * . ,5 , In Table A, 5 are the probabilities that a student is enrolled 
full-tinae during the k^ fall following first enrollment, as estimated from 
the ACE-CCHE (1648 \ ACE* l9> , and BC -CU* 4 ’ Z ° ,Z 1 hongitudinal studies. 



These estimates do allow a student to drop out and then return to college 





Table A . 5 : 



Probability That A Student is Enrolled 
Dur i ng Years Fo Ho wing First E nr o 1 lm e nt » 
As Estimated From Several Data Sources 



Lo ng i t ud i n al 
Student Survey 


Pro b abi 1 ity 
During the 
First Full 

k as 1 


of Full-time Enrollment 
k^h FaD Following the 
-time Fall Enrollment 

k - 2 k = 3 


ACE-CCHE 


.87 


,77 


. 68 


ACE 


. 85 


— 




BC-CU 


.85 


.66 


. 60 



Source: Estimated from Refs t 4 and 16-21 , 



We did not include any estimates in Table A. 5 from Project TALENT , as 
it i s not possible to identify the enrollment characteristics of respondents 
during intermediate years in the Project TALENT study. It has been the 
experience in longitudinal surveys of college students that the non- 
respondents tend to be the ones who dropped out of college. Thus , because 
of the low follow-up response rates , the ACE-CCITE estimates are probably 

higher than the true values , This hypothesis is consistent with the data in 

1c. 

Table A, 5, It is not possible to estimate R . by sex and by income quartile 

Si 

directly from the BC-CU data because of the small sample size. 
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In Table A, 6 are the values of R . estimated from the ACER 

si 

CGHE^ ^ surveys. Tile values for k = 1 , 2, and 3 wore estimated 

directly from the 1969 follow-up of 1968, 1967, and 1966 entering freshmen 
respectively. It is also possible to estimate the probability that a student 
will be enrolled as an undergraduate during the fourth and fifth falls fol- 
lowing first fall enrollment , because the follow-up questionnaire included 
a question asking for the expected date of graduation. A student would 
be an undergraduate during the k^ 1 fall following first fall enrollment , 
for k > 4, if the student dropped out for a term, failed courses, changed 

majors, enrolled in a five year ba dieior's degree program, etc. Define 
r 

Y , = the conditional probability that a student expects to 

graduate during the r academic year following first 
fall enrollment, given that tho student has sex s, fam- 
ily income i, and is enrolled full-time during the 3rd 
fall following first fall enrollment. 

The probabilities Y* , were estimated from the 1969 ACE-CCHE follow- 

si 

(16) 

up of entering 1966 freshmen and are listed in Table A. 7 for r = 4, 5, 
and 6, Thus an estimate of the probability that a student is enrolled as 
an undergi’aduate during the 1<^ fall following first fall enrollment is 



(A. 4) 



R\ = R . 

si si 



r > k+1 



si 



for k > 4, This formula assumes that the student will continue to enroll 

4 5 

full-time until graduation. The values of R . and R . 

si si 

were computed from Eqn. , (A. 4). 
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listed in Table A, 6 



Probability of Full-Time Enrollment During the k" Fall 

Income Following First Full-Time Fall Enrollment: 

Qua r tile k=0 k=l ! k=2 k=3 k=4 
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Source: Estimated from Refs, 1 6 - 1 8. 



Probability That a Student Who is Enrolled Full-Time in Fall 196 9 
and First Enrolled Full-Time in Fall 1966 Expects to 
Graduate .During the Current or Future Academic Years.. 

By Sex and Income Quartile 
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ource: Estimated from Ref. 16. 



Because of the poor response rates for the ACE-CCHE surveys, 
the estimates of R*. listed in Table A. 6 are expected to be too hign . We 
used the coefficients in Table A. 8 to correct for this non-response bias. 
These coefficients are consistent with the range of average probabilities 
given in Table A. 5 and with the 1970 NCES (15) data in Table 2, 1 , Thus 

in this report, the values of R*\ used for the enrollment projections are 
computed with 



R 



si 



• [estimate in Table A. 7] . 

3 K 4 



A, 5 



T able A *8 : 

Coefficients Used to Correct F or Non — Re sponge 33i 



as 



Sex 


k a 0 


k = 1 


k - 2 


k = 3 


k = 4 


k = 5 


Male 


1 .0 


1 ,0 


1 ,0 


.89 


.89 


.89 


F emale 


i :o 


1 .0 


.89 


.88 


,88 


.88 


E stiriiat 


ion of 


£ 

ft sik 











We have defined 77 ^ to be the conditional probability that a student 
has attained to level £ (either under division or upper division), given that 
the student has sex s, family income i, and is enrolled full-time during 
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t Itl 

the k fall following first fall enrollment. Note that it would not: be 

satisfactory to simply assume that a student would be an upperclassman 

during the second fall after his first fall enrollment , because the student 

may have dropped out for one of more t e r m s , switched majors * enrolled 

part-time, etc. Unfortunately , none of the longitudinal studies — Project 

T A XjE NT, BC-CU , or ACE-CCHE--as ke d f o r the s tud e nt ! s a 1 1 ainrn o nt 

during each year in the survey. Project TALENT asked for the student* s 

attainment during the fall of the sixth year following high school graduation, 

but not for the intermediate years. The ACE-CCHE follow-up surveys, 

however, included a question which asked when the respondent expected 

to graduate. Let the index L — 1 refer to under division, and L « 2 refer 

to upper division. We assume that IT ' = 1 for k - 0 and 1 , and that 

t sik 

2 it 

7 T = 1 for k = 4 and 5 * Estimates of Tf . » for k = 2 and 3 , are given 

sik sik 

in Tables A- 9 and A- 10 respectively, and these estimates were obtained 
from ACE-CCHE^^ 1 ^ using the following assumptions: if a full-time 

student expected to graduate within a year $ he would be a senior; if he 
expected to graduate within two years, he would be a junior; etc. 



c 0 

A , 6 Estimation of o/g 

g Q 

The parameter a was defined to be the conditional probability 

s it 

than an undergraduate student is enrolled in an institution with control c 
(either public or private) and type 0 (either two-year , four-year college. 
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Tabic:* A * 9 : 



Probability of Upper or Under Division Enrollment for a 
Student Who is Enrolled Pull- Time in. Pall 1969 and 
First Enrolled .Full-Time in Fall 1967* 

By Sex and Income Quartile 



Sex 


Qua r tile 


Probability of Beirut 


E n r o ].l e d In : 


Low e r D i v :l s i o n 


Upper Division 


Male 


i 


. 41 


. 59 


Male 


2 


. 41 


. 59 


Male 


3 


. 39 


. 61 


Male 


4 


. 36 


, 64 


F cm ale 


1 


. 38 


. 62 


F ernale 


2 


. 26 


. 74 


Female 


3 


. 22 


. 78 


F cm. ale 


4 


. 21 


. 79 



Sources Estimated from Ref, 17, 




si 



Table A. 10: 



Probability of Upper or Under Division Enrollment for a Student 
Who is Enrolled Full-Time in Fall 1969 and First Enrolled 
Full-Time in Fall 1966. By Sex and Income Quartile 



Sex 


Income 
Quart:!] e 


P r o b a b i 15. t y 


o f 13 e i n £* 1 i'n r o 1 1 c cl In : 


Lowe r .Division 


Upper Division 


Male 


1 


. 11 


. 89 


Male 


2 


. 15 


. 85 


Male 


3 


, 12 


. 88 


Male 


4 


, 14 


. 86 


F emale 


1 


. 06 


. 94 


F emale 


2 


. 06 


. 94 


F emale 


3 


. 07 


. 93 


Female 


4 


. 06 


. 94 



Source; Estimated, from R.ef. 1 6. 
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or university), given that the student has sex s, family income i, and is 
enrolled full-time at level £ • Note that 0 will always refer to four-year 
colleges or universities for uppei' division students; only for under division 
students is there a choice between two-year and four-year institutions . 



cQ 



For £ = 1 (lower division), ©T" was first estimated using data 

si i 



,(14) 



from, the 1 970 A G F £ r e s hxri e X3 s u r v e y . J?his w o ul cl only be a n a p p r o 3 , - 



tion s because the survey did xiot include sophomores , We then nornialized 

{ 15 } 



these estimates so that they would be consistent with the 1970 NCES 

c 0 
i 

s 



data for lower division students* Our final values for 1 are listed in 



c0 



Table A. 11 . 

For h = 2 (upper division), estimates of were made from, 

the .1969 ACE-CCHE* 16 ' follow-xip of 1966 freshmen and are .listed In 

-,( 15 ) 

Table A, 12. These values are consistent with the 1970 NCIC5 data for 

upper division students. 
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Probability That A 1970 Full-Time Lower -Division Student 
Attends A Particular Type and Control of Institution, 

By Sex and Income Qua r tile 
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Source: Estimated from .Refs, 14 and 15. 
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Source: Estimated from Ref, 16 



APPENDIX B 

Estimation of Par&mctci's for the Untie r graduate Student Aid Model. 



The techniques employed for estimating the parameters in the under- 
graduate student aid model are discussed in this Appendix. Financial aid 
data from the American College Testing program (ACT) and the College 
Scholarship Service (CSS) were used , and income data from the Bureau of 
the Census and the Bureau of Labor Statistics were also used. 



B, 1 Estimation of (I, A, X) 

We have defined R, (1, A , X) to be the expected parental contribution 

t 

during the academic year beginning in year t towards the expenses of a stu- 
dent whose family has income I, total number of dependent children and 
number of dependent children X attending college. This parental contribution 
includes contributions from both current income and from assets. We have 
used the need analysis model developed by CSE^ to derive the formula for 
R (I? &> X). Their approach is to convert the value of the parents' assets into 

a supplementary income flow on the basis of the age of the principal wage 
earner and number of retirement plans the family has. Table B, 1 gives the 
average parents' assets? by family income? for 1969 prefreshmen students. 
This data came from students who submitted scholarship applications through 
CSS. While CSS does have parental assets data for 1970 aid applicants, this 

er|c - 83 ~ 
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Table; B.T; 

Mean Parental Assets for 1969 Pro- Fr ashman Applicants, 
As a Function of Family Income 



K s iimated 
Net Income (1970) 


Mean Assets ( J 9 6 9 ) 


JSsti mated 
Mean Assets (1970) 


$ 1 - 2,999 


$ 6,268 


$ 6,641 


3,000- 4,999 


7, 910 


8, 381 


5, 000 - 7,499 


9, 910 


10, 500 


7,500 - 9,999 


11, 901 


12, 609 


10, 000 - 12, 499 


14, 024 


14, 8 59 


12, 500 - 14, 999 


1 6 , 162 


17, 123 


15, 000 - 17, 499 


19, 133 


20, 272 


17, 500 - 19, 999 


22, 774 


24, 129 


20, 000 - 22, 499 


27, 323 


28, 949 


22, 500 - 24, 999 


32, 964 


34, 926 


25, 000 - 27,499 


38, 229 


40, 504 


27, 500 - 29, 999 


44, 893 


47, 565 


30, 000 - Over 


68, 365 


72, 433 



Source; Ref, 36 for Estimated Net Income (1970) and Mean Assets 

(1969). 
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information was not classified by income, and so it would not be useful for 



the financial aid model. The 1969 assets' values were converted into 1970 
dollars using the Consumer Price In-- ax (see; Table ,13,4). These 1970 values 
were then converted into the supplementary income flows given in Table B.2 
by using Table F in Ref, 35 and the following approximations: the age of 

the principal wage earner in the household is between forty-five and forty - 
nine, and the family has only one retirement plan. Define 

S(I) = the supplementary income in 1970 from parents' assets 
as a function of the 1970 family income I , 



and 



Y = the 1970 adjusted income, which includes the current 
income plus the supplementary income. 



Consequently , 



(B. 1) Y - S(I) + I , 

where S(I) is given in Table B.Z as a function of the (estimated) income in 
1970 . 

Using data describing consumption patterns of families in the United • 
States , CSS developed tables which convert the adjusted family income Y 
into the expected contribution towards the college expenses of a student. 




95 

-85- 



Table B. 2 : 



Supplementary Income Flow 



Estimated Net 


In c 0 rn e (1 97 0) 


F 5 1 i in a i: g cl S u pp 1 e m e 11 1 a r y I n c 0 rn e ( J 9 7 0 ) 


$ i 


- 2,999 


$ 0 


3, 000 


- 4,999 


8 0 


5, 000 


- 7,499 


300 


7, 500 


- 9,999 


520 


10, 000 


- 12,499 


740 


12, 500 


- 14,999 


960 


15, 000 


- 17,4-99 


1, 400 


17, 500 


- 19, 999 


1 , 840 


20,000 


- 22,499 


2, 280 


22, 500 


- 24,999 


2, 940 


25, 000 


- 27,499 


3, 600 


27, 500 


- 29, 999 


4, 260 


30, 000 


- Over 


7, 170 



Source; Table B.l and Table F in. Ref# 35 . 
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Define 



P(Y, A) = the expected parental, contribution towards a resident 

student's budget in 1970-71 from a family with adjusted 
family income Y, A dependent children, and only one 
dependent in college, 

A resident student is a student who does not live with his parents, but in- 
stead lives in a dormitory, apartment, etc. Note that the definition of 
P(Y, A) applies specifically to the 1970-71 academic year and to families 
with only one dependent child attending college. Values for P(Y, A) are 
given in Table B. 3, and they were taken directly from Table A in Ref. 35. 

For each fixed value of A , we assume that P(Y, A) can be represented as a 
piecewise linear function of Y connecting the values in Table B. 3. It follows 
from the foregoing definitions that 



(B.2) 



R 1970 (1,4,1) = P(S(I) + I, A) 



If there are X students attending college from a family, then CSS 
sug'ge sts. the following as the parental contribution towards a resident student s 

budget: 



R 1970^ 1 *^*’ 1 ^ 



if R 1970 (I,A,1)< 900 



(B . 3 ) R 1970 (I,A,X) - i 



900 + 



R (1,4,1) - 900 

— v . — — . — _ — — — — otherwise 



Several assumptions are used in deriving this formula, A major assump 
tion made by CSS is that parents are expected to continue to provide , as well 

97 



as 



- 87 - 



Table .13. 3: 







T o t a 1 Pare nt s 


1 Contj 


dbx j 1. i on (197 0) 










F rom 


A d j u s t e d In c o m e 


by Size of Family 






Adjusted 

Income 

(1970) 


1 


Number of De 
2 


pe nde Jit C liild r e n 
3 4 


5 


6 


$ 5,000 


$ 26 0 














6, 000 


550 




$ 210 










7, 000 


820 




430 


$ 210 








8, 0 00 


1,120 




650 


400 


$ 240 






9, ooo 


1, 420 




870 


580 


410 


$ 330 


$ 270 


10, 000 


1, 720 




1,110 


770 


570 


490 


420 


11, 000 


2, 090 




1 , 340 


960 


740 


650 


570 


12, 000 


2, 490 




1, 580 


1,160 


900 


800 


710 


13, 000 


2, 870 




1 , 810 


1 , 350 


1 , 080 


960 


86 0 


14, 000 


3, 260 




2, 120 


1 , 540 


1, 25 0 


1,130 


1,010 


15, 000 


3, 640 




2, 420 


1 , 730 


1, 420 


1, 290 


1,17 0 


16, 000 


4, 020 




2, 730 


1, 970 


1, 590 


1, 450 


1 , 320 


17, 000 


4, 390 




3, 030 


2, 230 


1, 760 


1,610 


1, 470 


18, 000 


4, 760 




3, 330 


2, 480 


1 , 970 


1, 770 


1, 620 


19, 000 


5, 1 30 




3, 620 


2, 730 


2, 190 


1, 960 


1, 770 


20, 000 


5, 490 




3, 920 


2, 980 


2, 420 


2, 170 


1, 950 


21, 000 


5, 850 




4, 200 


3, 230 


2, 640 


2, 380 


2, 150 


22, 000 


6, 200 




4, 490 


3, 470 


2, 860 


2, 590 


2, 350 


23, 000 


6,560 




4, 770 


3, 720 


3, 080 


2, 800 


2, 550 


24, 000 


6, 900 




5, 050 


3, 960 


3, 290 


3, 000 


2, 740 


25, 000 


7, 240 




5, 330 


4, 200 


3, 510 


3, 200 


2, 930 


26, 000 


7, 580 




5, 590 


4, 430 


3, 710 


3, 410 


3, 130 


27, 000 


7, 910 




5, 860 


4, 650 


3, 920 


3,600 


3, 320 


28,000 


8, 240 




6, 130 


4, 880 


4, 120 


3, 790 


3, 500 


29, 000 


8, 550 




6, 380 


5, 110 


4, 330 


3,980 


3,680 


Source : 

ERIC 


Table A : 


in Ref 


. 35. 
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they are able, the basic essentials of life, whether the student lives at 




s exits the amount the parents save by having their child live away from 
home This amount is assumed to be available for each dependent 



$900 cornea from money available for discretionary use, and it is evenly 
divided among all dependents attending college. 



resident student. The first $900 of the total contribution in Eqn. (B* 3) 
represents the amount that the family is assumed to have used to provide 
the basic necessities for maintaining the student at home. If the student 
decides to live at home and commute to college, much of this amount 
cannot be considered to be available for payment of direct college expenses. 
Thus if the student lives at home, a reduction in the parental contribution 
should be made. However, certain Federal aid programs, such as Educa- 
tional Opportunity Grants (EQG), use the parental contribution to determine 

eligibility. Because of possible confusion from using different contributions 

f 3 5 ) 

for residents and commuters, CSS suggests using the same figure for 
both, and instead include the maintenance expenses (room and board at 
home) as part of the college expense budget for e o mxnu t e r s . Thus we will 
use Eqn, (B. 3) for both residents and commuters. In Section B. 6, the 
first $900 of .R Q (I, \ ) will be included in the commuter expense 

budget to represent room, board, clothing, and other expenses at home. 



attending college# However, the portion of R (I, A* 1) in excess of 

I 9 ( U 



So far, Eqn, (B. 3) only provides the parental contribution for ci 



o 
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Using Fq ns . (B . 1 ) through (B.3), the values for R j (I f A ,X) 
can be computed for any combination of 1> A> and X , By converting the 
income level in year t. into 1970 dollars, future values of R (I,A»X) 
can be estimated from the 1970 function, Define 

p ~ the Consumer Price Index in year t, 

' t 

Historical values of the Consumer Price Index are available from the 
Bureau of Labor Statistics v ' and are listed in Table B.4 for years 1959 
through 1970, These values were projected to 1975 using the four-year 
linear trend between 1966 and 1970, This corresponds to an assumed 
inflation rate of 4,1% during 1971 , which falls to a rate of 3,4% in 1975. 
Thus we assume that R (I , A , X, ) can be computed with 



(B.4) 



R t (I,AA ) = R 1970 (I 



P 1970 



A.X ) 



1970 



B . 2 Estimation of P^t(I) 

We have defined F (I) to be the conditional c,d.£, of family income 

it 

for students who graduate from high school during the academic year begin- 

4 1 h , . 

ning in year t f gmen that the income falls within the i quartile # It is 

convenient to define the unconditional dist ribution as well* Let 

F (X) = the e*d*f. of family income I in year t for students 

^ who graduate from high school in the academic year 

beginning with year t r 

th 

L. = the lower bound for the i quartile of the family income 

1 distribution for students who graduated from high school 

in the academic year beginning with year t, 



O 



Table B. 4: 



Consumer I 5 rice Index 

For Urban Wage Earners; and Clerical Workers 



C on sum. or Pric e In d ex 



Year 


(1957-59 = 


1959 


101. 5 


1960 


103. 1 


1961 


104, 2 


1962 


105, 4 


1963 


106. 7 


1964 


103. 1 


1965 


109, 9 


1966 


113. 1 


1967 


1 16. 3 


1968 


121,2 


1969 


127, 7 


1970 


135. 3 

PROJECTED 


1971 


140. 85 


197 2 


146. 40 


1973 


151, 95 


1974 


157. 50 


1975 


163, 05 



Source: Ref, 53 for years 1959 through 1970, 



O 
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U_ - the upper bound for the i qua r tile of the family income 

distribution for students who graduated from high school 
in the academic year beginning with year t. 



The i n c om c ii rn its L# . a n d U c a n Id e c o m put e d f x s o rn F ( I ) * If i ref e r s 

it it t 

to the low income quartile , then L ~ 0, and if i refers to the high in- 

it 

come quarfciie * then U - , The conditional c.d.f* F, (I) is defined in 

it it 

terms of F (I), U, , and L, as follows: 
t it it 



(B * 5 ) 




0 

4 (F t (i)-i^) 
1 



I L, 

it 




< I < U 



it 



U < I 
it 



We describe next how to estimate F (I). 

In I960, the Bureau of Census surveyed a sample of students who 

were high school seniors in October 1959 in order to determine their gradua 

tion status. Using published data ^ from this study, it is possible to 

estimate the c*d,f . _„(I) at five points: I = $Q, $400, $6,000, $7,500, 

1959 

and $10,000, These estimates are given -in Table B*5* 
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Table B . 5: 



Family Income Distribution of 1959-6Q High School Graduates 



Family Income I 


r ..--,v ai 


$ 0 


0, 


4, 000 


. 305 


6, 000 


, 550 


7,500 


. 701 


’0,000 


.860 



Source: Estimated from Ref. 13. 



Table B, 6; 

Family Income Distribution of 1965-66 High School Graduates 





Family Income I 


F 196S (I) 




0 


0 . 




1, 000 


. 0148 




2, 000 


. 0541 




3, 000 


, 1059 




4, 000 


, 1739 




5, 000 


. 2591 




6, 000 


. 3753 




7, 500 


. 5254 




10, 000 


. 7336 




15, 000 


, 9333 




25, 000 


. 9826 



Source: Estimated from Ref. 4* 



ERIC 103 



In 1967, the Bureau of Census also surveyed a sample of students 
who were high school seniors in October 1965, We have used unpublished 
d at a fro rn th is survey to e s U mate th e c: , d , f . JT ^ ^ 5 (X ) a t e 1 e v e n po i n 1 : s , 

and these estimates are given in Table B, 6 . 

In order to estimate J7 1 (I) for years other than 1969 and 1965 3 it 
is convenient: to make the following definitions: 



= the average in year t of the me dian income for fa mills s 
^ whose head is between thirty -five and fox-ty-five years of 
age and the median income for families whose head is 
be tween f o r ty -five and fifty -four > 

and 

I ' L = the income level corresponding to the x’ percentile of 
* the c.d.f# of isimily income for students who graduate 

from high school during the academic year beginning in 
year t. 



The average incomes M can be estimated for several years from 
Bureau of Census data, including 1959 through 1969, By the definition 



of I 1 ' , 
t 



F (I**) = 100 • r 
t' t 



r 

fox’ any year t. We assume that the incomes 1^ can be estimated with 
the for inula 
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(B. 6) 



M 

r i: r 

I - I" 

i: M , „ 196b 

1 9 b 



Note that this formula need not be accurate for very high and very low 

income s, because no aid will be required for very high income families and 

n o p a rental c o 11 t r i b ut i o 1 1 \v i 1 1 b e e xp e c t e d f ir o m v c r y 1 o w i n c o tn e fa m ili.c s 

Thus the expected financial need is independent of the shape of BV (I) for 

iiicoin.es near the edges of this distribution* This formula was tested using 

the data in Tables B.5 and B*6, and the results are summarized in Ta-ble 

B.7. In this latter table, the values of ^ wereeetiDiatad from Table B,6 

J. 9 oh 

r 

using linear interpolation, and the values of I, were taken directly from 
Table B,5. Eqn. (B . 6) was evaluated using estimates of the median incomes 
from the Bureau o£ Census ^ ’ , In this case, the estimation formula was 

fairly accurate: within 2,8% over a six year interval. 

In order to calibrate the enrollment and student aid models, it is 



nee ess 



ary to estimate F (I) for year's subsequent to 1965, In 1 able B, 8 



the values of.M -were taken directly from Bureau of Census data for t = 
1965, . . . , 1969, For t > 1970, M was estimated with the formula 



M 



M 



(B.7) 



1969 
p 1969 



(I + y) 



t - 1969 



where y is the real annual rate of increase for M. . Ths value y = . 0386 
was used, which was the mean value of y between 1959 and 1969. 



3 
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Table B.7: 



Test of Estimation Formula 



r 


r 

I J965 


I 1 

195 9 


* M 1959^ M 1965* I 1965 


3? e r c e n t IE r r 0 r 


0, 


$ 0 . 


$ 0 . 


$ 0 . 


- 


30 . 5 


5,395. 


4,000. 


4,113. 


2 . 8% 


55 , 0 


7 ,797 . 


6,000. 


5 , 944 . 


. 9% 


70 . 1 


9,619. 


7,500. 


7 ,333 . 


2.2% 


86,0 


13,165. 


1 0,000 . 


10,037. 


. 4% 



Source: See 



Table B.8: 

Tire Average of the Median Income for Families Whose 
Head :ls Between 3 5 and 44 and the Median Income 
for Families Whose Head is Between 45 and 54. 



Year t 


M 

t 


1965 


$ 8,053 


1966 


8,725 


1967 


9 ,458 


1968 


10,237 


1969 


1 1 ,279 


PROJECTED 


1970 


12,411 


1971 


13,419 


1972 


14 ,486 


1973 


15,616 


1974 


16,811 


1975 


18,075 


Source: Refs. 6-10 £q 


r years 1965-1969; 



E.qn, (B .7 ) for years 1970-1975. 





at tli cj vainr-t; of I 1 

t 



Eqn. (B. 6) only estimates the c. d„ C. I*' (I) 
corresponding to the 1 965 data given in Table B. 6* We assume that the 
c. d. f* can be approximated with a piecewise linear function connecting 
these e s t i ma te d v alues. 



AX 

B . 3 Id s tinaat i o n of 8 ] .- __ 

IV e have defined gf ' to be the conditional joint probability mass 

k 

function of the total number of dependent children A and the number of 



dependent children attending college X in a family, given that the student 

is enrolled during the k^ fall following first fall enrollment. The 

distributions g were estimated using unpublished data (3? ' from 1970 
1 % 

ACT financial aid applicants. If a student from a family requires financial 
assistance, then the number of dependents in that family tends to be larger 
than the number of dependents in the family of a student not requiring 
assistance. In other words, because the ACT data are from financial aid 
applicants, these data will be biased. Unfortunately , cannot be 

estimated from any of the national student surveys. Nevertheless, using 
the ACT distributions will be a significant refinement over previous 
financial aid studies, such as in Refs* 3 2, 33, and 34, which assumed a fixed 



number of dependent children in a family and a fixed number of dependent 
children attending college. 



O 
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In. Tables I) * 9 through B*13 are i;l x e distr i tuitions of /X a nd X .lor 
freshman j sophomore , junior, ^und sen ior aid applicants respectively* 
These tables refer only to dependent children: married independent stu- 

dents and single independent; students are not included* We will use the 



freshmen distribution for * the sophomore distribution for g"* , the 



Zvv 
1 



junior distribution for , and the senior distribution for g 3^ * 

Z fc, 3 ' 



and 



8b 



,AX 



Note that this procedure involves several approximations. The 



a ) 

senior distribution was used for g ^ vv 

3 



, aria g 5 because most 
e? b 



dependent undergraduate students who are enrolled in their third, fourth, 

or fifth Jail following first fail enrollment are seniors. The junior distribu- 
* . / s A 

tion was used for g , because most dependent undergraduate students 



who are enrolled in their second fall following first fall enrollment are 
juniors. The approximations for and are justified in a 

similar way » 



B *4 ID stimation of Hfc ( I , s f k) 

We have defined H (I,e,k) to be the expected self-help contribu- 
tion of a student in year t towards his college expenses* given that the student 
is enrolled during the k fall after first fall enrollment, has sex s, and 
comes from a family with income I. One portion of a student's contribution 
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Table B. 9: 



Distribution o:l the Number of Children in College by the 
Number of Dependent Children in the Family for 
.Freshmen Aid Applicants 



Number of 
Dependent 
Children in 
t h e F a mi iy 


Number of Ch:l 
1 2 


Llclren in 
3 


— --- 

College 

4 o r m o r e 


1 


. 246 








2 


. 158 


. 066 






3 


.119 


. 064 


.014 




4 


. 083 


. 041 


.016 


. 003 


5 


. 040 


. 02 5 


. 010 


. 003 


6 or more 


. 053 


. 036 


. 020 


. 005 



Source: Ref, 37 # 



Table B* 10: 

Distribution of the Number of Children in College by’ the 
Number of Dependent Children in the Family for 
Sophomore Aid Applicants 



Number of 
Dependent 
Children in 
the Family 


Number of Children in 
1 2 3 


College 
4 or more 


1 


. 250 








2 


. 155 


. 07 1 






3 


. 121 


. 065 


. 012 




4 


. 063 


. 046 


. 017 


. 004 


5 


. 040 


033 


. 012 


. 002 


6 or more 


. 043 


. 040 


. 019 


. 007 



Source: Ref. 3 7* 
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T able B . 1 1 ; 



Distribution of the Number of Children in College by tha 
Number of Dependent Children in the Family for 
Junior Aid Applicants 



Number of 
Dependent 
Children in 
the Family 


Number of Children in 
1 2 3 


College 
4 or more 


1 


, 267 








2 


. 141 


, 093 






3 


. 096 


. 078 


. 021 




4 


. 048 


„ 0 57 


. 019 


o 

o 

in 


5 


, 020 


. 036 


,017 


. 005 


6 or more 


. 021 


, 038 


. 021 


.017 



Source: Ref, 37, 



Table B, 1Z : 

Distribution of the Number of Children in College by the 
Number of Dependent Children in the Family for 
Senior Aid Applicants 



Number of 
Dependent 
Children in 
the Family 


Number of Children in 
1 2 3 


C oilege 

4 or more 


i 


, 262 








2 


, 136 


. 121 






3 


. 064 


. 107 


. 017 




4 


, 047 


. 063 


, 019 


, 003 


5 


. 016 


, 038 


. 015 


. 010 


6 or more 


. 017 


. 028 


. 025 


. 012 



Source: Ref, 37, 
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is f r om s urn me r e a r nin g s „ 



estimates that the amounts In 



The CSS 

Table B.13 are available from this source in 1970-71. 



Table B.13: 



C 0 nt r i but i o n 


P r om Sum m e r P a r n i n g s 


(1970) 


Sumtne r 


Men 


Women 


Pref r e s h n- ) a n 


$400 


$3 00 


Presoph om o r e 


500 


400 


Pre junior 


600 


500 


Pre senior 


600 


500 



Source: Ref, 35 



In addition to summer earnings , there will also be a contribution 
from student savings . Define 

3S(I) = the mean prefreshman student savings in 1970, as a 

function of the 1 97 0 family income I * 

( 38 ) 

In Table B. 14 are unpublished data from CSS ' which give the average 

student assets for 1969 prefreshmen students, as a function of the estimated 

1970 family income. These assets were converted into 1970 dollars using 

(35) . • , 

the Consumer Price Index (see Table B.4). The CSS estimates that 

SS(X) 

5 

O 
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will he used during each of the unde rgrarhiate years* Dividing the student* s 
assets by five allows a small reserve to begin gu^duate study or to provide 
funds until receiving income from employinent. Thus the formula that will 
be used for H * (I , s ,k) is : 

i y ( 0 



Id 



1970 



(I , s f k ) = 



4 00 4 



3 00 4 



ss(i) 



D 



-SS (I) 

5 



400 4 



SS (T) 
5 



600 4 



.00 



SS(I) 



for k - 0 and o = male 



for Is — 0 and s - female 



■for k = 1 and s “ male 



for k = 1 and s ™ female 



for k > 2 and s - male 



for k > 2 and s = female ? 



where SS(I) is given in Table B * .1 6 * Future values of H (I,s,k) will be 
estimated with the formula 



(B. 8 ) 



H t (I,s,k) 



H 197o (I 



1970 



, s ,k) 




2S 

B,5 Estimation of P c 0 g j 

We have defined ^ c g s * to be the probability that a student attends 
college with living status z ? given that the student is enrolled full-time at 





/ 



I 

i 



Table B. 14: 



Mean Student Assets for 1969 Pre-Freslnnen Applicants 
As a Inunction of Family Income 



Esti mated 
Net In c o m e (197 0 ) 


Me an Ass ot s ( 1 ? 6 9 ) 


Estimated 
Mean Assets (1970) 


$ X - 


2, 999 


$ 245 


$ 260 


3, 000 - 


4, 999 


279 


296 


5, 000 - 


7, 499 


344 


364 


i 

O 

c 

LfS 


9, 999 


399 


423 


10, 000 - 


12, 499 


469 


497 


12, 500 - 


14, 999 


538 


570 


15, 000 - 


17, 499 


627 


664 


17, 500 - 


19, 999 


756 


801 


20, 000 - 


22, 499 


899 


952 


22, 500 - 


24, 999 


1, 069 


1, 133 


25, 000 - 


27, 499 


1,169 


1, 239 


27, 500 - 


29, 999 


1, 490 


1, 579 


30, 000 - 


Over 


1, 903 


2, 016 



Source: Ref. 38 for Estimated Net Income (1970) and Mean Assets (1969) 



i 
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an institution with control c and type 0, and has sex s. 



and that the 





i nc o 311 e q u a r ti 1 e 3 a nd :i n & 1 1 1 utl o n (; y pe a n d c o n t r o 1 * T J le se p r o h a h i 1 i fc i as were 



due to the poor income information and follow-up response for this survey. 



costs C in year i * given that the student has sex s and is enrolled full- 
time with living status z in an institution with control c a .d type 0 . We 
will use the tuition, room , and board data published by N CES and use the 
estimates for the other expenses (laundry, books, recreation, etc.) that 
were made by CSS* The expenses for a resident student (z = 1 ) includes 
tuition and required fees , room, board, books, clothing, laundry, recrea- 
tion, incidentals , and travel- Resident students include students living in 
dormitories, fraternities, sororities, or in apartments , Tlie expenses 
for a commuting student (z = 2) include tuition and required fees , books , 
on-campus meals, and miscellaneous personal expenses* As we discussed 
in Section B. 1, the expenses for a commuter should also include the main- 
tenance expenses at home, such as room 7 board, laundry, medical, etc. 



est i m a t e d w it h u p p ub 11 s h e d d ala fro m t h e AC 1 L 



o ne - ye a r f o 1 1 o w - u p o f 





We have defined P> 



(C) to be the conditional e.d.f* of college 
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Tabic B *15: 



Probability That a JAill-Ti:me Male Student is PitL,er a Res blent 
o r C f i nrt nut e i\ by In e om e Du a r ti 1 e a n cl by 
Institution Type and Control 



Qua r tile 


lo slitution. 


Probability 
Re si den t 


T h at S t vi dent Is: 

C om n rut e r 


1 


Pu b 1 i c Uni v ersi t y 


. 781 


.219 


i 


Pu bl i e 4 Y e a r 


. 709 


. 291 


1 


Public 2 Year 


, 536 


. 464 


1 


P r lo -a i: e U ni ve r s i ty 


. 583 


. 41 7 


1 


Private 4 Year 


. 798 


. 202 


1 


Private 2 Year 


. 518 


. 482 


2 


Pubii c TJ ni vo r s ity 


. 741 


. 259 


2 


Publ i c 4 Yea r 


• 651 


. 349 


2 


Public 2 Year 


. 334 


.663 


2 


Private University 


.630 


. 37 0 


2 


Private 4 Year 


. 793 


. 207 


2 


Private 2 Year 


. 45 7 


. 542 


3 


Public University 


. 73 9 


. 26 1 


3 


Public 4 Year 


. 662 


. 338 


3 


Public 2 Year 


.36 9 


.631 


3 


P i* i v at e U ni ve r s it y 


. 700 


. 30 0 


3 


Private 4 Year 


, 831 


. 167 


3 


Private 2 Y ear 


. 43 6 


. >64 


4 


Public University 


. 770 


. 23 0 


4 


Public 4 Year 


.668 


. 332 


4 


Public 2 Year 


. 335 


.665 


4 


Private University 


. 807 


.193 ■ 


4 


Private 4 Year 


. 865 


. 135 


4 


Private 2 Year 


.414 


. 586 



Source : Estimated from Ref, 19 - 
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ip r 1 1 b a b 1 ! i L y T h a t a S ' v ■ 1 J - 1 1 .1 j i i c J ; ' t ; i ■ i ; ; i 1 e S in d o r.i L i s lb i t. i. ? e a ! a. 
Rusidojii or C{jrn.n.uler, lay ,1 ; \c . omo Oua rU 1 e and by 
Institution Type and Control 










Probalii'lu.y That 


Stii den t Is r 


Qua i f. i in 


In st.i.tui i on 


Host d on v 


Commuter 


1 


Pu bl ic U n 1 v ’ r s it y 


, 696 


. 304 


1 


Pu b 1 ic d Y~ c n i* 


. 7 3.4 


. 286 


1 


1" ub 1 i a 2 Y o a r 


. 346 


. 6 54 


i 


P r i va 1 . e Tj n i v e y s i t y 


. 610 


. 390 


1 


Private 4 Year 


. 810 


, 1 90 


1 


P r i v a t e 2 Y e a r 


, 6 28 


. 372 


2 


P u b 1 i c Uni v e r s i t y 


, 747 


. 253 


z 


Pu b 1 i c - f- Y c a r 


. 660 


. 340 


z 


I J t .[ bi i c 2 Y e a. r 


. 2 54 


. 746 


2 


1 3 r i v at o U n iversi ty 


. 723 


. 277 


o 

L* 


Private 4 Year 


. 782 


. 218 


2 


Private 2 Y ear 


. 574 


. 426 


3 


Pu bl I c U ni v c rail y 


. 7 57 


. 243 


'3 


Pu h L i c 4 Y e a r 


,6 58 


. 342 


3 


Public 2 Year 


, 298 


. 702 


3 


P r i v at e U n i v ersi t y 


. 762 


. 238 


3 


Private 4 Year 


, 864 


, 136 


3 


Private 2 Year 


, 740 


. 260 


4 


Pu bl i c U n :i_ v e r s i t y 


. 842 


. 1 58 


4 


Pu b 1 i c 4 Y e a r 


.692 


. 308 


4 


Public 2 Year 


. 178 


. 822 


4 


Private University 


. 828 


, 172 


4 


Private 4 Year 


, 8 90 


. 1 10 


4 


Private 2 Year 


, 802 


. 198 


Source ; 


Estimated from Ref, 19 - 
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The distribui iunr. of i tuition , room, and board coaifi , by sox, i ns I i i u - 



tio.n type , a.n d i nstitution control , 



were publi shed by 



is] Cl: T 



( 3 9 I 



for the 



1 9 ho - 



69 academic year. Unfortunately f colleen cost data for years snbsoquchl: 
to 1968-69 are no r currently available from NCE8 . Define 

BSC 1 = L uo cost corro spondinq t« the rth pcrccnti In of the 

di stributi on of basic s [ v.do ni: char go a (tuition and ryQinrcd 
fees , room , end board) for a student with sex s attend- 
ing full-time at an in r , ii tution with control c ajv! fypn Q , 
during the 1968-69 academic year, 

and 

TC 1 — the cost cor responding to the rib percentile oi the 

distribution of tuition and required fees for a student 
attending fd ’ -time at an institution with control c and 
type 6 during 1968-69. 

Values of BSC 1 and TCh are given in 'fables B . 17 and B.3 8 for 
sc0 c0 

r ~ 30, 25 , 50, 75, and 90. The tuition cost refers to the charge to under- 
graduate full-time students attending college within the college's district. 
Out of state students may pay higher costs at public institutions. 



The mean values of the tuition, room, and board di siri, buttons are 

( ?■) 

also available from NOES' for several years. Define 

the mean charges (tuition and required fees, room, and 
board) for a full-time student at an institution with control . 
o and type- 0 during the academic year beginning in year t 



MBSC A , = 
c0t 



and 



MTC 



c6t 



the mean tuition and required fees for a full-time student 
at an institution with control c and type Q during the 
academic year beginning in year t. 



O 

ERIC 



117 



- 107 - 



CT- 

1 

CO 

cr - 



u 

o 

nh 



Q 

i 

a 



o 

u 






40 

H 



td 

o 

P3 

*x} 

a 

rO 

a 

o 

6 

Pi 



0 

o 



0 

H 

r— ( 

ed 

G 

H 

o 

ti 

G 

hH 



* rH 



Q 




G 

td 


f-1 


O'* 


o 


O 


r"-i 


o 


o 


o 


O 


o 


o 


<i> 


CT-- 


co 


o 


o 


1.0 


LC) 


CM 


CO 


O 


m 


> 

*fH 


i O' 


cm 


1.0 


o 


oO 


o 


CO 


vO 


cm 


[*- 


rH 

Pi 


cm 


-GO- 


r-H 


r-H 


CM 


CM 




r=H 


I™1 


CM 


<%i 



p 

td 



s; 


c ; : 


if) 


o 


^ ^ 


o 


m 




un 


O 


o 


o 


-j-j 


P i 


Qs 


o 


o 


U 


t- 




E - 


i n 


o 


in 


rd 


■v{*; 


CM 


s£> 


o 




CO 


CO 


s,0 


O 


m 




!> 


M 






,, 


* 






■*. 


•■- 


ro' 


-- 


,fH 

N 

P. 


G 


i — i 

O'V 


i — ! 


CM 


rO 


ro 


r-H 




r*g 


04 



O 



G 




& 


O 


cn 


O 


-j-3 


W 


CM 


U”) 


o 


Cs4 


L u 


Pi 


O’'- 


co 


CO 


r— j 


i> 

■ri 


G 










Pi 


K 


T“~f 


CM 


04 


c-o 


P-, 


« H 
0 


C/5- 









D 



o» 


*^0 


o 


o 




o 


o 


- C H 




OD 


n- 


o 


rG 


sib 


co 


OD 


1 


CO 




.. 


«S 




t. 




CO 


i — ( 


og 


CM 


fO 


CO 



u 

■ rH 




cd 



CO 


CO 




m 


in 


m 


vO 


LO 




oo 


i xi Jj 


rrH 


CM 


no 


t" 


p—— | 


m 


r- 


O s 


!—— 1 


• M 1 


m 


r- 


CT> 



, : r-H 




GO' 



rtf 



o 








CO 


*.o 


CO 


o 


CO 


GO 


VwO 


CO 


*• r=t 






^i< 


m 


03 


CO 


sD 


-sH 


un 


03 


CO 


3 




CO 




o 


r->l ‘ 


CO 


GO 


as 


o 


r “ ! 


co 


S 


Pi 

G 


-to* 






r-4 








rH 


r*H 





r -G 

-4-? 



o 






o ‘S 

N 

rQ <3 




P 



CM O 

r™ 

CO i— i 



n- 


t^- 


O 


as 


o 


r- 


CO 


C3 


i 11 i 


r- 


as 


n- 




i— H 


as 


co 


CM 


CO 




o 


t -*l 


04 


co 


H 1 


















r-H 


r-H 


pH 


rH 


f-H 


r — l 


*™H 


f-H 



<3 



G 



e; 



m 

-4-5 

£ 

G 

TJ 



LQ 



id 

W=«=i 

A 



0 

G 

U 

H 

G 

Ph 



PI 

G 

U 

Pi 

G 

& 



LT) 

CM 



0 

cd 

G 

*5 



0 

G 

a 

rH 

a> 



m 

i" 



G 



*rH 

HH 



G 



G 

U 

Pi 

a> 



Ph 



o 

O'* 



0 

<D 

r V 

0 

H-* 

m 



fd 

a 

q; 

hi 



4J 

0 

<D 

u 

pi 

0> 

Ph 

43 

4-» 

o 



•iJ 

c 

<L> 

U 

P 

0 

Ph 

43 

=M 

IX) 

OH 



C 

fd 

» jH 

G 






G 0> 

«~H f-H 

• rH -rH 

-M H*H 

s a 

0 <3 

O O 

Pi H 

C) a? 

&4 Oi 

4 * 43 

HH -M 

Ln O 

r^- os 



co 

to 



HH 

o 

pd 



G 

O 

Pi 

S3 

O 

C/D 



-108 = 

118 



Distribution of Tuition and Required Fees (In- District) for 1968-69 
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Source: Ref, 39, 



Estimates! of >,11? SC and JvlTC „ l'or 1961-62 , 1962- 63, 1963-64, 19b 6 

c0L c0t 

67 , and 1 963-69 ^ ft' s.; i.vcn j. j • Tables « 13.1 9 and 13 .20, 

L'o i; the purposes of esli mftfcirip futuro valuf of MBSO and 

L c&l 

MTC . , we assume that these parameters are related as follows: 

c 6 1 



:b . 9) 



MflSC. 



C0f. 



Pi 



a „ (*• - 1 960 ) +o: , 



i.nd 



(B , 10) 



MTC 



P*. 



:6 ~ = jsh (t - I960) 

c 0 * c 0 



1 2 1 

where p is the Consumer Price Index in year t, and (X , ? Q?. n ? j3 3 and 
t c 0 ey c0 

2 

£] are calibration constants . The foregoing equations may be interpreted 
c d 

as estirnating the real (constant dollars) increase in colleger costs over time. 

The calibration constants were 1 estimated with regression analysis from the 

data in Tables B*4, B. 19, and B.2 0 and are given in ^able B.2I with the 

corresponding multiple correlation coefficients . The projected values of 

MB SC and MTC , computed with these equations , are given in Tables 

C 0 c efit 

B. 19 and B.20, 

In addition to tuition, room, and board, there are also costs for 
books, laundry, recreation, etc* These costs depend upon whether the stu- 
dent commutes to college. Define 
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Source: Ref. 2 for years 1961-62, 1962-63 , 1964-65, 1966-67, and 1968-69; 
Eqn. (B* 9) for years 1970-71 through 1975-76. 
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Eqn. (B . 10) for years 1970-71 through 1975-76. 
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Source: See text. 



AO ■-= the e o ‘d. g in addition to 1 v.ivi t ?i> , roonn and non ru a 

wtudout atlc inding coliego w-UIj living a .in yonr 

1 9 V 0 - ? :u 

Cl 5 ) 

For the resident student, CSS sui^cyls using S500 lor AC, ; this amount 

i xx c 1 u cl e s e s 1. 1 r.o a t e 1 t j i* b o o J K s ? * a u u d r y , c 1 o t it ;i. n. g , ret' r e a t i o n * :u ) c i d c x y t a 1 s , 

^ ( 3 ) 

and travel. For the c curumuF .ng strides A CSS 1 ‘ suggests using $300 
for A C _ ; tilt s a 1 7. j o u n t in c 3 u d c; s $ 1 5 0 To r i a n o k s a ,n d $ 1 5 0 to r o 1 1 - c a mp u h 
me a 1 s - 



We r>.!an to approximal e 13 (C ) with a pj 

ctb.st 



c o jm e c t d r? g I . h e v a J u e s t h a t c s. n t? e o s 1 1 m a t e cl w i. t h t In. 

th 



C 



t h e c o s t c or resp o n c '[ i a g L o t h e r 



c d^st 

F o r r e s i d a n fc s fc \_i d e r 1 1 s , \v e a s s \ 1 1 ; a e t h a t 



b u t i o n .13 (C ) , 

c 0 r s l: 



*. i c e - Vs / i g e .i. :i ne a ? * f u net i o n 
1 c i e g o L n g d a l a , D e C i ; i e 
p e v c e n t i J, e o f L h e d i s t r i - 



(B. II) 



C 



C Q 1 i 



MB SC _ A AC , 
c9t 1 



197 0 




A 968 



[BSC 



s C0 



MB SC 

c0 



1968 



a n cl for commuting stude* jits , we assume that 



(B. 12) 



c@?,st 



MTC 



cet 



AC, 



p t 

Pi 970 



+ 1 [TC 

P 196S 



MTC 



c0 ,1968 



+ min 



A 

RUI, A,X), 900 

*° 1 9 7 0 
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.Ah w a n Serii on ‘B * I* t:he f'ir.ui .$900 o.L Jl _ ,(J 5 A .. X ) roo'-oseuU 

1 v /' 0 

the an’oimt t ihe family lh abiiumird to save Of die h 1 u dear liven away 
from hoj'oe, Alut i (’ (.he student commutes, this a'motml' » mi si either be sub-* 
tracked from the paronta J cont ri button, or, eqm v?i X rnt ly , added to f ho expenses* 
T j i c 1 d, tie J* o p t 1 o n w a, h u s o c I i a Ju q n * ( 1:> IE), W i L ! j. th i s a pp r o„h. c I *i th e r <± w 1 1 1 h e 
330 confu»ioj ■ in us in t*; the pa.ront&l contribution to determinf* eligibility for 
IB e c J e r <\ 1 1 1 i t, I p j; o p r a a\‘ i s # 
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1 J ;L g 1 i f ; r t ' u c a L i o n. Jj i s Lb: % i i :• o \ i s U •- . e •: ; ; » S a rt a ) > 1 x * 

In this Appendix we List the: iuslJ tut ions fo>* which gr/idi'ii.te [inane Aal 
aid cl a i;a were collected from the Burtuni of r Educatlo u . Th:i s list in 

bar-ird upon the sample of institutions used by the yunc riean Council on JCdu- 
c a l i o ( A C Id ) i r > i h * j. i. .c ’ stu< .1 o i i s u r v c y s * O u v 1 i s i i s n c > i; i cl c x:A: c a 1 to t h e x V C ; E 
sl\. m. pi e been '.iscj not all of i.Ln ACJd schools havo g re. do ate prog ram:? or cub- 
n: ) if to d coo'ipl a tod form." to the Bureau of Higher Ed vie utio n. , The Office of 
E d u c a t x o a i c las s i 1 .1 e s f o u r - y o a r in s t i f. u t ions i n t o i; w o g r o u ;p s : u n ;i v e r s i t i e s a n d 

1 hi 1 1 o t lie r f o v > r - y e a r col 1 e g e s , n W e v/ i l ]. r e f e r t. o t h o s e c o nd g r o u p as f o u r - 
y ,i,x college : . According to Ref . 22, the institutions which are classified 
as ur. ; ver sities are those which give considerable stress to g r aduate in si. rue - 
t i on, w h i c h c o nf e r a d v a n c e d d e g r e e s a s well a s h ac. he 1 o r ! s d e gree s i n a 
variety of liberal arts fields, and which have at 1 e a. s a: two professional 
schools that are not: exclusively technological. The schools included in 
these two groups change over time , We have used the classification adopted 
lm y the 1970 NCES ope ning fall enrollment survey reported in Ref. 54 . Our 
sample include a thirty* nine public universities ? twenty -nine public four- 
year colleges j twenty-four private universities, and thirty-five private four- 
year college s „ 
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C . 1 P vi i lie U .* •: L v f ■: n f ; it 5 o s 

B a 1.1 St a "■ e U * ii v e r a- i t y , In d. i a na 

.l.,o ui sia na Slate University - New Orleans , l-oaisiana 
M i ami U i. ■. 3 v e r a j ».: y ■- O; a a <_ > r d C an i. pi i s , Oh :l o 
ii c ;■ j. 1 1 a. ii a S t ; >, t e t J ; ;i i v e a* a it y t M o nt a n a 

Now Mcmico State Univ o r si fcy « University Part, New Ivieiaieo 
Pe nn «;y Iva.nJ a St a to U ni v e r s ;l. (.y . Pr on ft ylvan i a 
Purdue University - Alain Campus ; Indiana 
Southern Illinois University - Ca r la on dale 7 Illinois 
Southern Illinois University - Edward sville , .Illinois 
S t * .n o ui s U n. i ve r s it y - M. a i n C tv mpu s * M'i a e o o r i 
U ni ve r s i 1 y o f A k v o n , Oh . i o 

U n i v e r s i t y o f A la h a n;i a. - Hunt s v i 1 J. a , A 1 $. b a m a 
U ni v e r s it y o f A 1 ct ska , A la s k a 

University c£ California - Los Angeles > California 

Uni ve r s i ty of Calif o r n ; a - Rivers i <1 e , Cal if o r ni a 

University of California - Santa Crua , California 

University of Colorado , Colorado 

University of Delaware * Delaware 

University of Illinois - Medical Center, Illinois 

Univex’sity of Illinois - Urbana , Illinois 
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University of Iowa , Iowa 



I j x X i ' v ■' i i ty i 3 f if. ; r.= :• : a. r I , J c i ^ ; i. 

TJ y iix c ■’ itv f ?£ K ;/■ n Lu e -tv - .a i . \ r, C 1 pu a - Ke iitu« : r. y 

U id i v o J-’ f i i" y t; ; f I , r * u i r, v j 1 1 e , 1' 7 o ■ *iV * 1 k y 

U ni VO r b i '.’.y of : : at: *v..i sc »: i- i - .All C li ! n p o & c. £> ; jVlU s ;-.i rcIiu.:- O 11 fi 

Umvt'r aitv of >, , j;.:'?i r vOiu , i - Kr*r t --a^ City, 

Um.v e j* s:Cy of Tv' i r o ,..1 r :i - Si * Louis ; M i wou ri 

U ii.A j k ; r o 1 ; y of N *_■ 1> •; a o ka - T a . o.. o i n , 7\ <\ I? r a H k a 

Uni vo r sity of Now Mexico > Now Moxi c:a 

Qnivc/ niiy of North Carol 5 - Chapel luj.ll. North Carolina 

U niv e 1 i? 1 ty of N o r t h U a Ko V a -- ivJ ai n C o mp-a s N o r th I f a. ko ta 

Uni vex slty of South Carolina - ?y.!itin C a ? :» > pu & * South Carol ina 
. TJ x 1 i v e r s i f y o 1 T e ii ,n.c s s e e • K .a o xv i 1 1 e * T e j :t n e s s e e 

U ni v e r a :i t y of V e rrrs o nt a n cl S fc ate A g r i c ul t u r rt 1 G o 1 1 e g e , V e r m c :■ nt 

University of Virginia -* Charlottesville , Virginia 
University o£ Virginia - George Mason College, Virginia 
V i rginia C om m o n\v e alth U niv e r sity 5 Vir gi nia 
Virginia Polytechnic Institute - Main Campus 3 Virginia 
W a s h. i n g t on St at e TJ niv e r sity , W a s li i ng t o n 



C * 2 Publ i c P our - Y ear C ollegc & 

Alabama A &t M College 7 Alabama 

Alabama State University, Alabama 

California State College - Fullerton, California 




Ca lifornia State College , Pennsylvania 
Chicago State College , Illinois 
Clarion State College , Pennsylvania 
Coppin State College , Maryland 
East Central State College , Oklahoma 
Florida Technological University, Florida 
Framingham State College, Massachusetts 
Ft* Hays Kansas State College, Kansas 
Georgia Institute of Technology , Georgia 
Classhoro State College, New Jersey 
Idaho State University, Idaho 

Louisiana Technological University, Louisiana 

Montclair State College, New Jersey 

Newark College of Engineering, New Jersey 

North Carolina A & T State College x North Carolina 

Northwest Missouri State College, Missouri 

Oakland University, Michigan 

Rhode Island College , Rhode Island 

Stanislaus State College , California 

SUNY College - Brockport , New York 

SUNY College - Geneses, New York 

University of Northern Colorado, Colorado 
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Virginia State College - Main Campus , Vinunia 
Western Caroliiw Universil y , liori .> Cure. on a 
Western Illinois University, Illinois 

Wisconsin State University - All Campuses , Wisconsin 

C . 3 Private U ni ve r sit i e s 

A del phi University - Main Campus , New York 
American University, District oi: Columbia 
Baylor University - Main Campus , Texas 
Boston College, ^Massachusetts 
Bradley University, Illinois 

Carnegie -Mellon University'-, Pennsylvania 
Case Western Reserve University, Ohio 
Columbia University, New York 
Drake University, Iowa 
Emory University, Georgia 

John Hopkins University - Main Campus, Maryland 

Loyola University, Illinois 

Loyola University, Louisiana 

New York University, New York 

Northeastern University, Massachusetts 

Northwestern University, Illinois 



0 

ERIC 
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Pratt Institute, Ntiw York 
Te.vtf! Christian University, Texas 
Tuffs University, Massachusetts 
Tulane University o±' Louisiana, Eovusiana 
University of Denver, Colorado 
University of Hochester , N e v* York 
Vanderbilt University » Tennessee 
"Washington University, Missouri 



C ,4 Private Four-Year Colleges 

A bile no Christian College , Texas 

Alfred University - Main Campus , New York 

Augustana College , Texas 

California Institute of Technology, California 
Dartmouth. College, New Hampshire 
De Pauw University, Indiana 

Dominican College of San Itafael , California 

Eastern Mennonite College , Virginia 

Fisk University, Tennessee 

George Williams College , Illinois 

Harding College, Arkansas 

Hollins College , Virginia 

Huntington College, Indiana 



0 



Illinois Institute of Technology , Illinois 

Le w i :> .a iid C i & ■ t: k C o 1 3- e ge , C I 2 : e g o j 1 

Lincoln Chrisiian College , LUinois 

Lob Angeles Baptist College and Theo , Sem , * 

ivi a r y w o o d C o 1 I c g c . P e n r 1 o yl> ■ ? t o i a 

N a e a r e Lh C oil o p; e o f R a c h e. s v. u r , N e w Y o r k 

Ohi o N o r lb e r 21 TJ n i v e r s i. t y 5 03 j. I o 

O v 1 r L si cly of t ] 1 o L a l < e C o .11 e g e , V 3 a g ini a 

Philadelphia College of Pharmacy and. Science 

Rider College * New Jersey 

Saint Mary's College of California , California 

Saint Xavier College, Illinois 

Springfield College - Massachusetts 

St, Jo li.n 1 s University, Ivi i nnc sola 

Trans yl vania. College , 3Vta s s ac hu s e tt s 

University of Hartford ? Connecticut 

University of Redlands, California 



C h 1 ;i f o r nia 



5 Pc n n s y 1 v a ni a 



Valparaiso University, Indiana 



Washington and Lee University, Virginia 
Wesleyan University, Connecticut 



Wittenberg University, Ohio 
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J-'f.u v ;rn y P Lo fc r.rn a n , 
i 9 & 0 - 7 6 , * 5 A pp c ru Li x 
O f I i c o O f 1C d u c a t i o n , 



shin "tom, D. C. 



1 ; 1 ) e s-s C ' I p t i o n. o f th O A i j v o I. h :i ,i < * n L hi o r I to J f o r 

13 i j-. A. c p j. i Vi. Id ‘"5 r.. !■: . JC n r c j 1 f.\ o c • ? \ „ Li v\ d Re s o u rc c s , 

0 3 r . ■ * ? 0 0 3 8 , l j , h » G o v e v x i .4 ?. j. f ■ i a t P r i i it i n a, O i i i c t ; , 

1 97 0. 



P r o i e c t i O ri s o f HI r! x i c a. t: .1 c / ? o 

*e : 7 o , tx s. 

D. G. , 1971. 



1 Statis id c y to_ 1 f - 7 9 j BO , Ofii c: 
Go vo . i/m via nt Pn ntir* g Office * 



of Educa- 
\ V a baling t o »: 1 1 



Es timatcs of Lbo 
viiij-J uhli s li 6. d. cl a fc a. 



Mum h e. r of RI i gh Scixo ol Ora dim to & in 1970-71, 
from the Office of Education, Washington, IX C. 



Unpublished data, from the Spring 1967 follow-up of 196 5-66 high 
school seniors, sponsored by the Bureau of The Census and the 
Bureau of Applied Social Research at Columbia. University. 



U* S. Bureau of 
P-60, No. 35, M 
States: 1959, n U 



The Census# Current Po pulati on Reports , Series 
I n c oiTi o o f F a mi 1 i e s a n c J. P ers o n s i n t h e U n it e d 
, S. Government .Printing Office, Washington, D. C. , 



I960, 



U. S. Bureau of The Census, Current Population Reports# Series 
P-60, No. 51, ''Income in 196 5 of Families and Pci’ sons in the 
United State c, 11 U. S. Government Printing Office, Washington, 
D.C., 1967. 

U, S. Bureau of The Census, Current Population Reports , Series 
P-60, No, 53, "Income in 1966 of Families and Persons in the 
United States, M U. S. Government Printing Office, Washington, 

D. G. , 1967. 

U. S. Bureau of The Census, Cu rrent Population Reports , Series 
P-60, No, 57, "Household Income in 1967 by Selected Chara cter - 
istics of the Head, u U* S. Government Printing Office, Washington, 
D, G. , 1968, 

U. 5. Bureau of The Census, Current Population Reports , Series 
P - 6 0 , No. 63, "Average Family Income Up 8 Percent for 1968,” 
advanced report, U. S- Government Printing Office, Washington, 

D. C. , 1969. 
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IT. \\ «.»■' V iie Go i stuu G 'w-G imports, Series 

T* - o * ; . i 7 R * ■ :) ■.'(.} i ■ic: ■ r* .( V B V Of ;■ „ 4 : ; i e <t and 1 J r: v s nn s i n 1 hr 

UiUi' , J i. a o • : . ; ' 0 .. R Go . . ■ - M I': . 1. i ; PG Uhig Office,, W G ;G .inf V-OiJ, 

D* c. 1 970, 

Unp u bi.isb f.oJ cR ir: j . * o ; j i tG ■ Project TA 3 JCMT five year follow -up 

of .190 9-6 0 1G 7.U school senior y ? sponsored 1 j y Th(.i American 

In stitut e s for 1R> search and the University of Pittsburgh, 

U, S . B u r o au o f 'r lie Cc n su s , C u v y c- rf Pop u] a t ip n .Re p o rt h , S e r i e s 
I?- 20, No, 18 5., 1 5 Facto rs Related to High School Graduation and 

College Attendance: 1 9 6 7 T M U „ 3. Government Printing' Office, 

W a s hi i j gfc o n , .1 J . C , , 1 9 6 9 * 

Ur S, B u i* e a u of T h e C o n s u s , P a r m P o p 1 1 1 a t i o n , S e r i e s C e n s as* 

E R S ( P -27), N o „ 3 2, 3 1 Pa c t o r s Re la ted to C o 1 i e g e A 1 1 c n da n c c 
of Pa t m a n d N o n - fa r m H i gh S e h o o 1 G r a du a to s : J. 9 6 0 , M U * S . 

G o v e r n ;rn e n t P r i n t:i n g O I f 1 c e , W a s 1 .ii ngton, D . C , , 196 2 , 

U rip u b li sh e d, d a fa fro m th. e I 970 f r e s hm en su r v e y , A m eric a n 
C o ufi oil on Edu c a. ti o n , W a s h in gt on , ID , C * 

Unpub li all e d d a. t a. f r o m t: h e 1 97 0 H 1 gh e r E d u c at 1 o n Gene 2 : a 1 Info r n: 1 a - 
tion Survey, Office of Education, Washington, ID- C* 

Unpublished data from the 196 9 follow-up of 1 966 freshmen, 
sponsored by the American Council on Education and the 
Carnegie Commission on Higher Education. 

Unpublished data Irani the 1969 follow-up of 1 967 freshmen, 
sponsored by the American Council on Education and the Carnegie 
Commission on Higher Education. 

Unpublished data from the 1969 foJ.low-up of 1968 freshmen, spon- 
sored by the American Council on Education and the Carnegie 
Commission on Higher Education. 

Unpublished data from the 1967 follow-up of 1966 freshmen, 
American Council on Education, Washington, B. C. 

Unpublished data from, the 1968 follow-up of 1963-1966 high school 
seniors, sponsored by the Bureau of The Census and the Bureau 
of Applied Social Research at Columbia University, 
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U 1 ip u b Hr- hod data frou, fcho I v follow-up of 196:5-06 h i i-h s* * ool 
senior 8, i'ponsor^o by the Pa; rr*;-.u of The Censor- and riia Huro:-v; 
of Applied Social on search h 1 C olun-t lyja ( roi ve r$i iy, 

jVj a r i <j t i o C * CvVi n n d i c: 7" a nd IVla b 1 O * Ri. c e , Op on] n a !■ V. 1 1 id n r o I i vn.c n b 
in IVJfil u:T Ed ucation. J 96 7, Of fie e of Eduen uon, Old • 64003-67. 

U* S. Government Pi' inti ng Office, Was hi ngton, D. C. , 1967. 

Marjorie O* Cha.udlor, Op<^nu7*v Ida 11 Enrollment in Hi -her 
EcU f cai ion , 1 96S : Pa rf idOO ^ajoi , Office: of Education, 

OE ~ 54003-08, G* S. Government Printing Office, W'a.shingfcon, 

D. C., 1 969- 

Unpublished delta from the 1969 Higher Edu cation General Informa- 
tion Survey* Office of Education, Washington, IX C. 

Joseph Froomkin, As piratio n s Enr ollments, and Re s ource s , 

0 ffi c e o f E d u c: a lion, O E - 5 0 0 5 8 , U . S * G o v e r nm e n t P r i nt-i n g 
Office, Washington, D. C. , 1970. 

The Ch r onicle of H igher Ed ucation , Washington, IP C. , May 17, 

1 97 1 - 

27, Marjorie CX Ch a n d 1 e r , Stude nt _s Enroll e d for A d v a n c e d D e g r e e & , 

I all 19 6 6 , Of f i c e o i E du cation , OE - 54* 019-66, U r S* Gove r nine nt 
Printing Office, Washington, IX C. , 1968. 

28. Marjorie O, Chandler, Students Enrolled for A dvan ced Degr ees , 
Pall 1967 , .Part A “Summary Data, Office of Education, 

OE - 540 1 9 - 67 (part A), U. 8. Government Printing Office, 
Washington, D, C. , 1968. 

29* U. S. Bureau of The Census, Cu r rent Papula lion Rop o rt s , Series 
P-25, No* 385, M Estimates of the Population of the United States, 
By Age, Race, and Sex: July 1, 1964- to 1967, " U. S. Government 
Printing Office, Washington, D. C* , 1968. 

30, tj. S, Bureau of The Census, Cut r e nt Po pul a t i o n Repo r t s , Series 
P-25, No. 441, "Estimates of the Population of the United 
States, By Age, Race, and Sex: July 1, 1967 to July 1, 1969* n 
U. S* Government Printing Office, Washington, D. C* , 1970* 



22 . 

23. 

24. 
2 5. 

26 * 



O 

ERfC 
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3 1. u. Sp Bureau of The' Cur P^.A:';;. [ ;. : ^ Ml. _. X So ric s 

.P-25- ?-!o, -H8, M Projections oMhe i 'opu irlicn- of i;hc ITrmod 
Si^'i i;es, hv /\ ri'o, and See i in.r c- .*0 o' .' vj sjoiis ; J v *' - J to 20 2 0* 

U. S- Govemn^nt Printing Of fie; e, W ashin^Lo ; « , XX CX , 1970, 

32, Murray Pic IX rn uxn f 5 ! F.i! ■=;-, i^ciul A :j s : X. nee XX; uai re .nun t r.: , M 

Appendix P i n A spur a (Xon^ . — E PELtLllBf 11’ L rj *. ~Si?2 X *. Jlf 1 r:ilil££:^XLr OiJice 
of Ecluea ii on, 0.2 '500 7X2 U, S. Ctovu .rmn«nt .Printing Office, 
Washington, IX CX , 1 970, 

3 3 s j o h.3.i J . 0 1 1 l o* a t n c- a nd X I . P; i u 1 17, e 1 J. y , A S n r v e y uf o.l I o. llXe2.1iLr!AI31e 

p i n a n c i n. 1 A :«. d i n T x a v , W 1 . t h I- r n ; e e f_e cl fjp p d y j-Jy p^ v* gy y f y £X 

^]Xg?Eni.riicc Exai) d.nation Boa rcl. s Southwo^icrn Regional Office, 
Austin, Tcxa s ? i 968* 

3 4 # S In cl 1 c *3 o f S t 1 i c len t i 1 i n 'a. n c_ i : i .1 .A. i d P r < j . 7 . rain s a. n c ! f \ ? i : c c 1 s_. J- i\. c »a , 

College Entrance Ex* to t nation Boa rd, Southern Regional Office, 

1 970. 

3 5- Jvi a nu a. 1 fo r I"' i n a ncl al A . t cl Of f i c e v s , 1 9 70 E d:i. ill o n , Coll e g e S c h o 1 a r - 

"ship Service, College Entrance Examination Board, New York, 

1970. 

3 6 . Mean T otal Fam ily Ays sets by Famil y Incom e, unpubl i sh « d data 

f r o m P r e f r esh m e n P a. r e n l p 1 C o n f i d enti a 1 St a t e rn e n t s £ i 1 o d £ o r 
academic year i 96 9 -1970, College Scholarship Service. 

3 7* Numb er of C hi J d ren in College by t h e Number of Dtpend eut 

Children in the Family For Dif fer e nt Clas .? * unpublished 

dal a from 1^10 financial aid applicants, the American College 
Testing Program, Iowa City, Iowa. 

38. Mean Students Assets by Family Income , unpublished data from 
Prefreshmen Parents- Confidential Statements filed for academic 
year 1969-70, College Scholarship Service., 

3 9* Arthur Podolsky, Basic Student Charges: 1968-69,. Office of 
Education, OE- 5 2005 -6 9, U. S, Government Printing Office, 
Washington, D. C, , 1970, 
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